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HE'conſtrain — this ak 3 
me, in my old F labours of my 
\ your: a in Ne "courſe. ef be Bu 


N wonder, both Ache number of che experiments I have made, 
and the great danger that attended them. In both which, however, 
I had the pleaſure to find yon my conſtant affociate. Vou have not for- 


got how many days and nights we have ſpent ex — 4 


cal examination of natural bodies; at the time dur chie: 
wat Medicine, and mine to Theology. SET OR 
idence indeed has difpoſed of us otherwiſe ; and exchanging our 

views, conſigned you to the ſervice of religion; and made me, whoſe 
talents were unequal to higher 8 > humbly contented with the pro- 
feflion of phyſic. The preſent wor therefore is with juſtice-addrefs'd 
to you, w who had fo confiderable a ſhare in the accompliſhing of it. 
Accept it with the ſame diſpoſition wherewith it is offer * and let i it 
ſtand as a public monument of fraternal affection. | 

J have frequently thought my ſelf happy in havin 1 of _ 
ſuch ſanctity and manners, as render'd him worthy to che of 
the tidings of ſalvation; and this both by doctrine —— example; with- 
out vainly affecting any thing further. If I, too, have acted my part 
in a manner which may give you any pleaſure 3 in the reffection, 1 ſhall 
be doubly ſatisfied. Adieu, 3 and while you run over the en- 
_ fuing pages, remember what pleaſures we have formerly 8 2 in 
theſe Purſuits. 
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5 — be Ns 
* (wel wrinen, thr ace fr room for er cher to bone, 
'or to produce any new upon the ſubject. The duty of my pro-—- 
ip, indeed, required me to give annual lectures in but 


Freer eee 
hla.ibit a few examples of the art, to thoſe under my care. And to this : 

end, the order wherein I matters, and the 
where with I delivered them, might perhaps 
indeed, my endeavours ſtill ſeem d wanting to : 
int! oenk. with he other wes ogy, ey | 
and having done thus 
; and judged that nothirig : 
ed of me. es Chon BT: 
and the ingratitude of Ho of my hearers, whoſe intereſt I was ever 

= ſtudious to promote, t. ogether with the inſatiate avarice of certain book - 

on allen who aim at Jucre by the moſt ſcandalous means ; have render | 


iſtry diſagreeable to me. In conjunction, theſe 8 


people, under a falſe pretence of the intereſt of learning, have taken an un · 
7 wart antable liberty both with me, and the public; and been audacious e- : 


publiſh mier Experimemta Clemiæ + under my name, 


without my I will not rehearſe the many falſe, ridiculous, 
2 and abſurd things: there attributed to me in every page: a detail too 
8 : nauſedus to entertain the reader with. Tet ſuch is t e infelicity of the 

nn af its 


Hege wa e | 3 reaſon- of our is, e diſpoſe the waterials of it YR more 
_ tit; A new Method of of Chemiſtry ; for the. natural and more uſeful order, than had ever : 
- author's aim is not to improve the matter, been done before. 


dat oaly the manner of che ſcience: that I 'The title of the farreptitious ec 
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were daily comparing my words, as 1 delivered them, 1 
thereof. Tired out with the inſult, I ſued for relief from the Ma- 


ſeem to purſue lit 


of danger and miſchief. For the like reaſon, 


The Aur HO R 5 PRE FAC E. 5 


che book thus vilely publiſh d. found plenty of purchaſers; to the great 
injury and reproach of thoſe who were weal enough to buy and 


commend it. Hence I frequently lay under a neceſſity of ſeeing the 
deteſted piece, even in the hands of my auditors; Who, ny. = 
Fin de 


giſtrates; and had obtained it, but that ſome, from whom I had 
deſerved better, and who had promiſed me very different uſage, were 

leaſed to create delays, and even throw obſtacles in my way. A 
wee inſtance how fond ſome perſons are of every opportunity 
of affronting Men of Letters! On theſe, and other motives, I relin- 


quiſh'd my profeſſorſhip of chemiſtry ; which I had no ſooner done, 


an I found new fatigues prepared for me: my friends began to re- 
preſent to me the neceſſity I was under, of publiſhing my Cbemical 
Inſtitutions myſelf; to ſhew the method wherein I had taught the 


art, both in my public lectures and private. I objected to them, that 


the private courſe, being only calculated to acquaint beginners with 
the firſt elements of the hiſtory and method of chemiſtry, was unfit 


for the public; and likely to prove even diſguſtful to thoſe Who are 


already proficients. They ſtill inſiſted, that the ſpurious edition had 
met with ſucceſs; was every where applauded, much call'd for, and 
Mold dear; and, unleſs I prevented it, would quickly come to a new 
impreſſion. This brought Petrarch to my mind, who bewails the un: 


Happineſs of his age, upon finding himſelf ranked among the chief 


poets of it. With what confidence could I, conſcious of my own 
inſufficiency, and full of admiration of other authors, enter the liſt 
of writers in chemiſtry? At length, however, I undertook the diſ- 


guſtful work, which I now publiſh ; and which I openly declare was 


 extorted from me. 


+ Thro' the whole, my view has been to expreſs myſelf in the feweſt; 
as well as the cleareſt words poſſible ; to which end Lhave ſtudiouſſy 
avoided the uſe of technical terms peculiar to the art. That this is 
practicable, appears from the immortal works of the incomparable 4. 
gricola de Re metallica, de Poffilibus, & Sult erraneis. I wiſh, that in 
compiling mine, I had been indulged ſufficient time, to have imitated ſo 


excellent an author! But, conſidering the manifold diſtractions 1 la- 
boured under, and the irkſomneſs of ſo long a work, tis no wonder 


if words not preteen: have crept in. Sometimes alſo, I may 
a matters too minutely; but this I did with deſign 
to inculcate caution upon the reader; and teach him to avoid the dan- 


gers which are here impending on all hands. I had my noviees ſtill. 


before my eyes; and was therefore obliged to point out all the roads 


a ; 55 ex- . 
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er nts, and do not "haſt A down general rules; that youth 
may hence learn to enter the laborious, but true 8 which leads to 
the knowledge of phyſical truth. _ 
- It being neceſſary to incorporate into the firſt part, ſeveral chemical 
es which I had delivered in public, at different times, and to con- 
firm them with'new obſervations; I have here been ſometimes be- 
trayed into a repetition. of what had been ſaid beſore: and by fuch 
means, with my own too numerous occupations, the book has ſwell'd 
to its preſent bulk. How often, in the courſe of the compoſure, have 
' Tenvy'd thoſe happy writers who have leiſure to 1 digeſt, and 
poliſh their writings ; while 1 am forced to pen my thoughts apc; | 
amidſt a thouſand avocations, and often nad to leave thin 
a condition very different from what I would have done, could 1 5 
enjoy d my wiſh'd retreat; eſpecially having it in view to purſue. and 
corroborate ſome points by new. Experiments. 5 
As for the experiments contain d in this book, they have 3 
ſhewn in public ſome years ago: which I mention leſt any one m—_—_ 
P. furreptiouly « taken from other authors. $. 457 ft 


Nn. 1 


. * 


Be pleaſed, ad, to acce what 1 here ol; day ow 
loading thee; impute my confidence in publiſhing to the earneſtneſs. 
eh the firſt book was received; and be affured, that the fol- 
lowing Catalogue, which I do not give without bluſhing, contains alt 
the books publiſhed by me. 


Oratio de commendando Audio Hippocratico, delivered and petit" at: 
Leyden in 1701. for Abr. Elſevier. 
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FA . fas Peter vander A. 
— 4 Chemia fuos Errores expur gente, 1718. for Peter vander- 


— 1 Vita & Obitu cluriſini Bernardi Abini, 11 as Peter 
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— Honor Medici, Ser vitute, 173 1. for I. Severinus. 
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OM A 1 have wrote he has been frequently betrayed into omif- | 
eface, and the Book itſelf, under a fions, overſights, and error; which wer 
poles (iſtraQion; Kono wonderthat Mall endeavour i in ſome degree to avoid. 
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DESIGN of THE WORK. 


L Mai 
ive a clear methodical explication of all that is riecef- 
| fry for Tang the beſt authors, and for 1 the chief 
operations, in this experimental art; that both head and may 
come qualified for the effectual treatment of it (a). 


: and to do this in the moſt effectual manner, 1 


Y Defgn is to initiate 1 in * Lala of chib. Des 


2. This, it muſt be own'd, is no eaſy ws to do, in a 5 like Dificuly of 


chemiſtry ; which has been cultivated rather by experiments at random, 
than upon any regular principles; and by perſons uſually deſtitute of all 
aſſiſtance of learning, or knowledge in the liberalarts, 'The materials 


they have left us are ouly à confuſed heap of events and incidents, 1 


; bat y put down, juſt as the things themielves happened to turn u 
in which alſo many particulars are either ſuppreſſed, or very remi i 
related, merely becauſe familiarly known to themſelves, though other- 
wiſe of the utmoſt importance, eſpecially to beginners, in order to their 
conceiving the true principles on which other thingsdepend. And what 
ſtill further inhances the difficulty, the profeſiors of this art, u 
fied as they were, have often taken upon them to reaſon and di = 
advance general rules, and enter into the cauſes of phænomena (5) 


Let all theſe obſtacles may be ſurmounted, by making a collection Pradicabiliy 


ol the ſeveral effects, which the art has aQually produced; juſtly de- Y . 
ducing general rules therefrom ; and duly digeſting the whole: eſpecially 
if this be undertaken by a 2 who has not only been much conver- 
ſant in the art itſelf; but has cultivated his genius * due exerciſe and 
e In which reſpects 1 7 be allowed to own myſelf, Lo 


| {e) The manner of the anchor jn addreſing Fat rating works of Glauber, Be- 
| f to his pupils, as if they were con- cher, Kunke/, Boyle, Sc. which might be di- 

ſtantly before him, is here changed for the 2. , veriſigd, and reduced to rule, for en- 
common method of writing, Which we a- the ſcience. And the doing of this we 


prehend will be found more agreeable. TOES not only contribute to the im- 

(6) Avery lar e part of chemiſtry fill lies vement of ; but of ſeveral other 
in the ſame diſorder; as we find in the va - ches of natural phy, and many of 
rious writings of thoſe called the adepts, and the arts, | 3 


\'] 


* 1 "8 
an 
$2: 


| Dee of the Work... 


altogether unqualified: whence it is with the more aſſurance that 1 
Divifon of it. enter upon the pines courſe ; which. will be . into three 
b parts (). 8 
3 Hifterical / The 11 will rehearſe the origin, progreſs, 0 10 
= 295 tune of cb recite the primitive authors, E to $5 1 off 
= | of time; briefly indicate their t, or diſagreement; on certain 
— | points; with the ſects that aroſe from them, and the advantages, or 
diſadvantages, which hence accrued to the art; ſtill aſſigning to ch 
the ſhareof merit and glory that is his due; and candidly beſtowi wp- 
plauſe on ſuch as have been moſt uſeful. And from hence may they, 
who have occaſion to purſue this ſcience, be furniſhed with uſcfat no- 
tices, to guide their 9 bY rule in compiling this part ſhall be the 
3 | | law commonly prefer to e which ans the moſt rigid 
4 5 fidelity (). 
=. eurer! 


— 


e wherein all the phyſical truths, which have itherto been diſ- 
"covered by chemiſts, are accurately comprized. "Theſe are of a general 
7 nature, and will ſerve to explain certain previous operations, by means 
=. Chemical the- whereof, all thoſe in the art of chemiſtry are to be effected. For we 
3 #5 what. allow of no other theory in chemiſtry, except what is built on general 
7 laws; which muſt originally have been deduced from a multitude of 
common inconteſtable facts, always happening in the ſame manner, ſo 


Linitrof it lowable to extend even ſuch pdt true it 1 s byt gal al 


f Serra DR. 
1 In our ſormer edition, the er i 
gown his deſign thus. What we are now 
, entring apon is a 1 of Chemiſtry, deli- 
"6 18 J in clear terms, founded on ſure prin- 
e ciples, and raiſed with undeniable experi · 
« ments: in the courſe whereof, will 
1 dantly appear the vaſt extent and i lmpor- ; 
8 wars I'N6 art; and the ſhare it has, not 
« only in medicine, but in all the parts of 


= N How it degen 

« corrup (4) How, an 225 Th 5 — 
it was a urged and reſtor 

% How, 3 ages, natlons, _ 
25 authors, it is at length tranſmitted to us 
(e) It is pity the author had not formed =o 
dire theory of chemiſtry. by this rule: 
fear the large part of the 5 — called by the 
name of theory, will be found” a ſomewhat 
Paredes thing, from what appears to be here 


5. The ſecond part will deliver certain theorems, or pr rinci iples ofche- 


1 and was 


The defi 
former | 
the moſt ancient and authentic remains of 


#* what 


„natural philoſophy, and the mechanic arts. 


« To accompliſh this the more diſtinctly and 


fully we divide the whole into three 5 


builiorical, theoretical, and pradical.”, 


The Hiftoryof the Art, h 
12 It appears Hom hence, that the author 


formed a noble deſign of giving a moſt - 


curious and uſeful hiſtory of the art: we ear- 
neſtly wiſh he had taken time to finiſh it! 

of it is conciſely laid down in our 
ition thus. We ſhall ſhew, from 


* hiſtory, (t.) What the art originally was. 
© () In what country, at what time, and by 
* "I cultivated, and im- 


4 


ſent 77 of e vous ow * 


E Intead of a theory of c 
is own ſenſe of the work he ſeems to 


| we given a large portion of natural and ex- 


Perimental philoſophy, relati 
with ſome generaltheorems interſperſed. What 
ſeems to approach the neareſt of any part to 
the theory here propoſed, is the chapter: of 
menflrunms; which contains many gen 
truths, derived reſpectively from a number of 
chemicalexperiments, all confirming the ſame 
thing. But as for a juſt theory of n 
it ſeems to be hitherto wanting; at leaſt in 
that extent and fulneſs, which even our on 


to the art; 


* * 43 2 * N JS - : 3 > 5 2 
- 1 * 4 W -: WM + * N * * a % ©. + * 
* 9 5 d 
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as to authorize the enacting them into a general rule (e). Nor is ital. 


- 


— 


3 % of the 3 Wark. 4 
. ay is 6 Gngls eaſes where the ſame common reaſon wilted to - 
obtain. For certain bodies have peculiar powers, from whence effects 
_ ariſe, chat do not come within the compaſs of any general theorem; 
but depend on à certain conſtitution, een perhaps to ſome one 
H. In forming ſuch theory, a 
of he demonſtrations in phyſics, as particularly i in mechanics, hydroſta- 


tics; and hydraulics; ſince the rties common to all bodies, and 


= further affection certaily flow therefrom, have their place in 
chemſtry. But one cannot be too reſerved in this uſe; 1 


thoſe ſingular properties found in ſome bodies, will, if applied to others, 
the tio Mat demonſtrations, Which might old true every 
Phar elſe. Thus Galilæs has full 2 demonſtrated the law, wherein a 
vy body let fall, from on high, deſcends in a ſpiral, or elliptical line, 
wits certain degree of acceleration, toa point of the carth, pendicular 
to the horizon of the point from whence it was at firſt let Kall But 
_ if a load- ſtone be thus let fall; and, in the courſe of its pros enter 
"he ſphere of activity of another load-ſtone, the demonſtration will not 
| hold: So what Archimedes has ſhewn, concernin  equiponde- 
nt in 2 holds infallibly true, if conſidered only in common caſes; 
b in the inſtance of gold; which, though it ſink in 
other guide, 3 is Tee and diſſolved in light agua regia. Due re- 
d being had to this rule, the diſcoveries of naturaliſts and mathema- 


dccians wi e En N art 2770 
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The eee . ce. conſtituting the th of chemiſtry Now. 


605 For che fake of Illatration, an ut **; ſuch a theory is to be premiſed to 
| Hae nerd defign of a theory of che * | . ö 


„ 


ly from our former edition. Under « © tos 838 artizan; 8 


„ the theory of chemiſtry we laydown all the Mz his cl how: 8 f. proceed orderly in the 
general trutha, which the particular | << exerciſe of his art. And ac ingly it 
* ments of chemiſts have hitherto demo would be impoſſible to teach the 

«© ed. hilare iter we hatthune ee « chemiſtry to ad „ without ſome ſuch 
| = take for granted; and the whole body of previous theory. us it would be to 
* ſfuch univerſal truths, makes what we call **little purpoſe to give a novice a parctl of 
1 the theoryof chemiſtry. For chemiſtry is no *$roſemary, for i e, and bid him, wich- 
e ſcience formed à priori; "tis no-p out any addition, diftil a water from it, 
_ *-ofthe humam mind, or raiſed by reaſoning ; * that ſhould contain the natural aromatic 
bat collected a faferiari, from experiments.” © taſte and odour of the plant; unleſs he new 

It took its riſe from various. tions, * before hand this general truth, That plants 

* caſuklly made, andobſerving t chat had © expoſed to à gentle heat; like that of the 
one and che fame uniform tendency, with- * ſummer's ſun, cauſes chem to exhale their 


« out any expeRation of what followed; and more ſubtile volatile part; which part be- 


| «« was only reduced into an art by.colleQing « ing collefied and condenſed, by. means of 


| 8 and comparing the effects of ſuch uncertain 8 ee el 5 


e e and noting thetendency there- 
C Ie) Too much edge from all the ſci- 


WE to-eftabliſh any unqueſtionable ences cannot be derived into any one, in order 
nm oonſidered as Derr ; 


2 81257 41 * * oh, 1 we 23 42 Ol 


ue ry info be rad 2 
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Pradical fart. 


Method of di- end ee therein. 
geſting the pro- 


6 . 


Ve of the the- 


| #77). 
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Deſign of 'the W 


whereby bodies are e 


6. The third part will exhibit the actual opc 
ed, agreeably to the rule: 
ere I ſhall endeavour ſo to 
that none of the uſual proceſſes, at leaſt of thoſe worth the knowing, ( 


diſpoſe. 3 a8 


may be ommiited ; and that thoſe be always placed firſt, winch are 


neceſſary for the performance of any ſubſeque 45 
* theorems laid down in the proceedi 


7. In this 


become uſeful, and contribute to the eaſięer underſtanding 


nt ones (i). 


pen will | 
the ope- 


rations+: ſo chat between the two, the ſtudent will be ſufficientiy in- 


Sides, hich i a branch, or beculiar gf- 
— phil par * and gradual aſcent: 
„ being never required to the. underſtanding 


experimental philoſophy, requires all the aſ- 
fiſtance, that can any way be Nase to 
improve it. But then, you muſt. be 
taken, leſt what was intended as wot _— 
prove a hindrance ; as hath frequently hap- 
pen'd, when men reaſon raſhly from one ſci- 
ence to another. And thus, in ſome reſpects, 
phyſie has hurt chemiſtry, and chemiſtry in 
jured phyſie, through the unſkilfalneſs of 
ſuch as knew not how to reaſon right. Stu- 


dents therefore ſhould be carefully inſtructed 


in the art of reaſoning ju/tly ; for the turbulent 
reaſoning of uncultivated minds, is a dan 
rous thing to ſcience, and produQtive of er- 
wm 12 PR Et 4 
} There m abundance wo 
ws knowing, 5 do not occur in this. per- 
formance. See particularly the writers on me- 
| tallurgy, and Byl, Becher, Stabl, &c. 
The Practice. | 
„„ e e we ſhall exhibit a courſe of 
o „ ahemice) 'opetation: producible in bodies, 
« by attending to the laws, or axioms of the 
n art. This part we have been long conver- 
kt ant in; and from the firſt, found it neceſ- 
* ſary n method, greatly diffe- 
_ what has been obſ by the 
A celebrated chemiſts of Europe in their 
* — 4 5 and lectures. All theſe authors we 
* have been at the pains. of reading over; 
" an harm. HOP 5 2 them as ab- 
4 rupt a 7. as are ſeanty and 
defective 3 a tumultuary maſs of Pharma- 


we parſe then, bee 


4 4400 l de mf u 
ec to certain claſſes ; to 

<< fimple and cafy of theſe ; they cham 
« down in ſuch a manner, e ee a 
« baſis to the next: and thoſe, in their 
2 to others; till we arrive at the moſt 


« immediately a fi 


5 


ſtructed, 
nd ie oceſſes, by an 27 
ſecond operation 
„of the firſt; nor the third to the ſecond 3 
but the firſt always nec co the ſecond, 
and that again to the third: ſo that 8 
„will be no occaſion for ever rebeating the 
„ ſame operation. Two hundred proceſſes, 
% conducted after this manner, will ſet all the 
% fundamentals of the art to view ; and a few. 
« canons, or general rules, ſubjoin'd to each - 
. proceſs, will open the way for all the other 
4% numberleſs proceſſes to be performed: ſo- 
« that whilſt the reader has only the marrow. - 
«« of the art preſented him, he is really put 
« in poſſeſſion of the whole bulk thereof. 
% In each proceſs our method ſhall be, 
« (. "To ibit the ſubject; (2.) To ex» 
2 the operation: (5. ) To ſhew its ef- 
« fects on the object: and, (4.) To deliver 
< the genuine virtues and medicinal proper- 
«© ties of each production, as we have ap- 
% proved them by abundant experience, And 


* theſe we hope to deſcribe in the moſt ſe- 


% vere and ſcrupulous manner; far from any 


'* taint of the wild fi hts, and extravagancies e 


< uſual among the chemiſts, 
1 4. Tis certain, medecine has ſuffered exs . 
6, 7 uarter; every chemiſt. 


e virtue is — 


« thereto; and they needs be admini- 


- -ſterdin . when per- 
«© haps m wie. reed, 


fevers, they promote 
1 chemiſts ſhould 


pen erb effectual in any diſeaſe; no 
„ univerſal ferbrifuge, for inſtance, againſt alt 
* fevers; nor Toe of the 


ſtructed, both in ſpeculation and pr 


of what belongs to this art. At the fame time, each operation is con- 


ſidered as an example of one of the fingle caſes, from which the gene- 


ral theorem was firſt deduced (4). Bx which method the perfection of 
chemiſtry may be arrived at, without incumbring ourſelves, more than 
needs, in a purſuit, which of itſelf is ſufficiently tireſome, For want 
of this, the endleſs labours and proceſſes of chemiſts are of little mo- 

ment (, and only ſerve to keep them in a continual chace, without 


furthering them a jot; whence inſtead of a reward at laſt, they are 


often left conſiderable loſers (). 


(4) Here we have a clearer intimation of 


What the author means by a theory of chemi/- 
try, in the ſenſe above delivered“: for fince 
every procels in the practical part of this work, 
| is to be a ſingle inſtance, agrecing with all 
che reſt that can be found of the ſame kind; 
a general conclufion, or theorem, may be 
Gl: frm from this fingle inſtance; as the 

. proceſs itſelf will be at the ſame time as well 


: ared on the fide of the author, (1.) 
To ſole fn" be ſuch an inſtance as may fuit 
_ ſeveral particulars; and afford a juſt and to- 
lerably general concluſion, including neither 
too little nor too much: (z.) To draw no in- 
_ ferences from it, but what are warranted by 
the iment; and cannot be falſiſied by 
any other in 
The reader alſo muſt be here as careful not 
to draw a too general concluſion, or extend 
the inſtance to particulars, which it may not 
ſuit. And if theſe cautions are well obſerved 
a juſt theory of chemiſtry might thus indeed. 
be formed, by drawing general concluſions, 
from a ſufficient number of well verified in- 
ſtances; or from a ſingle inſtance fo far as 
it is general. Thus, ; or example, as the au- 
thor's firſt proceſs, performed upon roſemary, 


ſhews that a water, containing the ſmell and 


3 be obtained from it 
by dry diſtillation, wit! N and it 
| beg Rn By FOR er trials, that, in 


| ® See above g. 5. . 


9 


Pres 4 


inſtance, or obſervation; and, (3) 


. juſt reaſoning. 


* 


like manner, a water may be drawn from: 


many other plants, containing their reſpective 


ſcents and taſtes ; it follows, that this expe - 
riment is general, or holds of all plants, a- 
greeing in the reſpect of affording ſuch a wa- 
ter by ſuch treatment ; but muſt not be ex- 


tended to all vegetable: for in many of them 


the proceſs does not hold true, as in cardunt, 
2 gentian, apples, = +. However, this 
gle experiment is, in ſome tolerable degree, 
genes e hear the author's conduct᷑ de- 
es to 


admired and imitated; as being | 


no leſs uſeful than beautiful: for it 


actice, for the actual performance : 


* 


eaſes the labour both of the teacher, and — | 


learner ; ſhortens the way to ſcience ; makes 


particulars generals; and at onceexhibits both. 


the theory and practice of the art. 

(1)Till they come to be digeſted, verified, 
brought to order, and applied; by the art of. 

(=) This method might well deſerve to be 
tried in other ſciences, that will allow thereof; 
as in phyſic, for example, where we have. 
numerous hiſtories of particular caſes, and 
books of fingle obſervations, that afford but- 


ſlender aſſiſtance in the knowledge and cure- 


of diſtempers ; whence, after a tedious courſe. 
of reading, the ſtudent nay come but ill pre- 


pared to practice, and be obliged to find out : 
rules and theorems for himſelf ; without being, 


much the wiſer for the ſcatter d experience of 
others. | : 


+ See proceſs I, II, Ac. upon vegetables. 
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11 3 name e written in | Gretk 2 or . age Origin of the 

mia, or chemia (a), is ſo ancient, as perhaps to have peen uſed 
(). Of this opinion was Zo/imus, the 
Panapolite (c), whoſe Greek writings, though known ſo long 


LISS 2 . * 
. Te Sh. D 


145 10 i: 


8 $$. 
EY + 6. % 


0" * 5 


as en the' year 1550.to George Agricola, and afterwards Eu ruſed by 7e/. 


RIP and Olaus Borricbius, . ſtill remain unpubliſhed in the 


ng of France's 


NY ( a). e of ow entitled, i * The inſtruStion of e the Pa- 


3 


7 " Allowing this be the true orthogra- 
1 of che word, yet it might be pronounced 


in Greel, as if it was re chimia, chimiſiry ; 


| becauſe both the letter », and the dipthong 


n, are ſounded as by the modern Greeks, 
and perhaps were fo V the ancient*. But 
- + the word a variouſly written, as 


well as va- 
rioully derived +. 

(5) Men one betray a fondneſs in fix- 
ing, as high as poſlible, the origin of the arts 
they favour; but we can ſee no juſt reaſon 
for firaining the truth, or taking up with dark 
and doub levidence, upon theſe occaſions : 
it being not ſo material to make an art ap- 
de e as to make it uſeful, in order 

4 it eſteem. The learned 4 Bor- 

chiut, whom our author chiefly follows, has 


taken pains to trace the origin, progrels, and 


. napoũte 


fate of ite bat” appears ſanguine in 
the purſuit, He finds much pear fog in the 


ſacred writings, and the ancient poets; takes 


ſpurious authors for genuine; and lays ſome- 

es a ſtreſs upon weak, or ſuſpected autho- 

rities; thus acting the part of a pleader, ra - 
ther than that of a rigid enquirer 

45 He ſeems to have lived about the be- 

— of the fifth century ; and wrote, as 

ſed, ſeveral treatiſes, which are pre- 

in the King's library at Paris: but as 

ow remain unpubliſhed, we can form no ſo- 

lid judgment 7 them; only, if one might 

venture a conjecture, from the ſpecimen and 


name che- 
mifhy. 


account which Borrichius gives of them, the 


ſeem to be myſtical and enthuſiaſtic . 


(4) Proofs drawn from the titles and 
means of cient are * Flack ely 


* See Weftein ufon the pronunciation of the Greek language 62.4 
+ See Petr. Lambet. lib. C. Comment. de Bibl. Ceſar. p- 174. & Du Cargo cage. tom. N. 


P- 1772. in voce 


v,“ 
See his pieces De Ota & Pr 7 L © de Henni, Epytimn & & Kane, 


Capientid. | 
j See Borrich, 45 lune, Au. 8 p 4%, 49, 50, Ee. 
3 


1 


"fiſt taugh men, i | of certain _ 
| PETE e paſſage is hae 820 at large by Tf. Kae, in * notes on 
Euſebius (F), and Olaus Borrichius _— e ius (g); it runs thus (b): 
«© The ſacred books, or writings, ſay 7 ind of demons who en- 
% joy women. Hermes (i) in his phyfics "teſtifies as much; and all our 
learning, both open and ocult, confirms the account, What theancient 
„ divine writings. relate, is, that the angels, inflamed with. the, deſire of 
<< wamen, inſttucted them in all the works and my ries of nature 665. Now 
c our firſt maſt ancient tradition, called x a,.13/ on thale very arts: the 
«© book they were contained in was called * the io name; and a the 
<< art itſelf was called x, chomis ({). . 


fallacious, and good crities never aepend upon | 


them ; becauſe the 4 e copiſts made a 
trade of their art, an rious eqpies un- 
der counterfeit titles, — forged names of 
eminent authorszwhence.thoſe numerous pieces 


of the ſuppoſed Hermes Tri/megifius, &c*. 


'This is he rather mention'd here, that it may 
pe kept in mind, as we proceed in the hiſtory 
of chemiſtry ; 3 where we ſhall: often be con- 
cern'd with ancient manuſcripts, unpubliſhed 
| ep and ſuſpected authors. 
Ne 
; ow 
1 10, 16. and the writer is ſupp 
Learned Couringius, to be the moſt ancient one 
8 remaining u 
e f Greek writers, below 5. 16. 
4 Euſeb Chron. p. 7700 12 
(2 Ol. Berrich. de Ort. Chem. 2. & 
contra Conringium. p. 49. 
We judge it pope er to omit the Greek 
notations, Which diſturb the text of the au 
ot in this hiſtory of chemiſtry; and inſtead 
thereof to give an Englis tranſlation of them. 
Thoſe who: pleaſe may conſult the originals, 
to wor the references will be made. 
(Who this Hermes was, ſeems not eaſy 
to diſcover: none of his genuine writings - 
having come down to us; and there 19 


deen ſeveral perſons of the ſame name, 

| ſeveral books publiſhed under it; though 
of them that are extant appear to be boat void 

Borrichius labours to prove, againſt Conrin- 

ius, that the firſt Hermes was An ancient . 


g3 tian, an excellent . * * 


13 * Lechre. Hit. de la * 12, 13. 


gt. & Chemic. . 4e 
1 See Diode. Ste. L. 1. GE de Bello Gall. L. 6, Jamblicas 


I See Borr. Hermet. A 


9 


See 7, 55% G f. . 1 „ Hiſt de la Med. p. 12. 13. | 


® See Borrich, de Ore. & P rell. Chr 


| «+ cluded heaven; . hu 
top: « 1mparced, being all 


ed; 'by t 6 93 
chemiſtry. dee the 


#00 9 udæ us, and other 


1 walter, and 8 „ | 


mankind . It appears pretty plain, that the 
Fe ans and after them ſeveral other na- 


tions, ſuppoſed Hermes to be the inventor of 
all he arts and ſciences V2 he wrote of 


ſome; and that, having a prodigious reputa- 
Sou many others were father'd upon him . 
#) The Greek paſſage, as it ſtands in Bar- 
5 int, is fuller than in the author; and adds 
here, that, hence thoſe angels were ex- 
— they thus 
68 ple e ” i fita- 


(4) Chemin Aleandrinus relates ar the 
ſame fable, but without mentionin hartafh 

„How the angels, whoſe lot was * 
in heaven, falling into effeminacy, revealed 
to. women what ſecrets they knew; whilſt 
* others concealed, or reather reſerved 1 8 
5 fur the coming of the Lord, ett” 

. Fabulous Origin of the Art. 

, The doctrine of demons here men- 
* tion'd by Zo/imas, is allo dilivered by _ | 
philoſophers; who 
© repreſent them as endowed with a 
ing mind, and boundleſs — na 
<<. confined ta our ways of conceiving thi 
- © relatively, but fitted to perceive LA as 
* they. are in themſelves ; not incumbered 
« . ſolid body, like us ; but a 

nh 


et ble one like air. Zo/anus, who 
« doctrine with a peculiar fondneſs, o 


© further, that, beſide the intuitive — 


«© ledge of the demons, there was even in the 
75 . wan ſciences 
3 1 | : 


, anne, a- 


5 2 15 : * j 
; of * — 


* P. 2, \; 8 5 SW 4 


++ See Clem. Alexander. Strom. f. 8855 alſo below, the Bebe n $. 2. 
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- whence it was inferred, that the ſons of God were damons, conſiſti 
le body, like the image i in a looking ge 3 wo.” 
alluſions in the evangeliſts (0)3 that 
appear d to men, converſed with them, fell in love with women, 
with them, and revealed ſecrets (ↄ 
30425 0 Move: i 


ſoul, anda viſible, burimpal 
. which notion we find ſever 

all things, 
- had intrigues: 
eee e 


nh 1 


2 ncquied on by) in whom the latter know- 
Þ ledge was alone found. were denominated 
M the / men; and the former the on 
bene 
2 among man to y; under name 
of a 4 who roam about + 
"OY 3 _— 1838 matter, able &+ 
themſelves to men ; 
2 — manner as the 
© Joorthe body. 
r like belief 
*. Jews, and the earlieſt Chriſtians; to ſay no- 
- «© ching of che current 
4. fan, Arabi, and other Afiatics and r 
7 Theſe dæmons too of the ancients were . 
ed ſubject to human paſſions; 
gh'ers of men, loved them, — 
bes thamim 


* their virginity; offer d them a book contain- 


-«« ing the whole body of cheir ſcience. The 
was accepted, and called divine tra- 


oh dowry 
dition; and this myſterious knowled 
% H ſometimes: reve/ationz and by 


che- 


e the ſacred art. Philo Fugen, is full of theſe * 


„ reveries; and from him Zofimus ene ee 
1. row half the incidents ofthe fable. 
2. This cbema, or chemia, will 


Zofimus. 
1 have the ſame with the ancient cabal of 
4 the N rae oak my all their 


. antiquities, in the of Je aun, 

AC ERS Tae a , 
. . _ in 

Y. are. but few, and 


- « braces, whichhave ce been plunder'd by 
60 2 ſo that his account carries 
. it che greater authority. 2 
| From the whole it may be 
0 what e ee e 


8 5 


Moſer (w)y << That, the 45 7 of Gad 3 mi the 2 


cet os 3 


even of 


Many inſtances of the 
be given from che ancient 


af the Mate 


; and, as an equivalent for . , 


TT 


uo forme 111. 45 eſe ICS: 
= 2 i 89 0 * . 


of, men, that 
 *© they were fan; and the took them wives of all which they choſt. (EN From 


of a. 


). From the ſame fable p 
and of ee 


7 | art Pye _ * nn URL 
both communicated by them to their mi. 
« ſtreſſes ; both muſt be earlier than the flood: 


. 
* * Se. 1 h the 6 
ig 47 ar Res. 


"2 painting Tse rom, oe as Enech 


_ at * N 
* , SE $ F Lhe 


&r 8 þ 4 
* 


« -— 5 wa art _— ſea, they were : 


© FF led, : _— 0" e 7 
(8) ie hrs culled 


Tubal Cale; and 5 
their parents in the. iP ey. 
falling 
lewd daughters of Cain. they — e 
ſecrets by an im communication of 
them; „ 
_ 2 

4) The fable N chat Phorks re 
a beautiful 2 called Sibylla; bot 


Mg 


* 2 = hl 3 
. n Es. < 
17 * 1 . " 484 

+ 


YE, TIS nd 


LY 7 


N ge wink 


vids 


Real antiqui- © 
ty of the name 
chemia. 


. 1 
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| The Hiſtory if Ons MISTRY. 


and revealing che will of heaven, in return for alike fu 
So prone is the rovin Fmad of man to figments, which it can at 
wy at length fall down and worſhip (r). 


gift of prophecy, , 
your, 
firſt idly amuſe itſelf with, ani 


On the other hand, in ancient mes the country of Exyp 
8 from this paſſage in Plutarch (s): © Beſides, 
as an exceeding black foil, by the ſame name as 


y the name Chemia, as ap 
« they call Egypt, which 


. Ar + G 
[2 R E 75 
oO 3 2 * no ” 8 
FFC 


'4 <A 


« the black of the eye, viz. Chemia (t). It was alſo denominated Hermo- 


 chemios (u); as we are affur'd by Steph.” 


antinas (x). From the whole 


ve may conclude that the name firſt obtain d before the flood (9 ); continued 
in WE in TOP times; and 22 e (1.) The knowledge of the 


* 4 


* with het own . "de he: te. 


manded, as the price of her favour, extreme 


long life, and the 3s; B, divine arranum, 
or eavenly wiſdom ; from whence it is fup- * 
ſed the. name Sibylla was derived. This 
ble has fome correſ ndence with that of 
for here the {on of a falls in love 

N a virgin, and reveals celeſtial ſecrets to 


wy 7 This prudent reflection of the aher 
upon the ſcra ade fabulous hiſtory above pro- 
a which himſelf calls but a fiction, makes 
us the more wonder that he ſhould draw a 
ſerious conclusion from it, as he does in the 
next paragraph, in order” to er des it __ 
dle that the name chemifry is of antedi 
date. Some have imagin'd that the — 2 
of this art was partly borrow'd from the 
Fexi/h. idolatry: the rabbinical writings be- 
fall of the commerce angles and 


| E. E aber an ys 


fatal on both fides. 'The unhappy 


on occafion'd angles to be expelPd' dren, | 


nd accordin ng t to theſe writers, man to be ex 
'd paradi | 

(No, p. 5 | 

t) By which 4) of 1 may yy Ik Wing. 
mate r. the word chemia, in the Egyptian 
lan ,fi black or ſooty “ 

( This ſhould ſeem to intimate, wits 
* eytian Hermes was the er even 
of chemiſtry ; a point copio ecuted 
Ba, ., ee by 


|  Etymalegy. 

Inſtead of Black, ſome will Weng 
4. originally" denote * ferret, or occult, and de- 
* rive-it from the Hebrew chaman, or Zaman, 
„ Alen; whoſe radix it cham. And ac- 
«« cordingly Plutarch obſerves, that Ap, in 
* the ſame ſacred dialect, is ſometimes wrote 
in Greet Xaula, Chantia + whence the word 
« iz eafily deduced from Chan, eldeſt ſon of 


3 


Nb, by whom Egypt was . af. 
2 2 "+ ener ID 


eech nde upon g. 4. below. 
1 Pad. ev. v. 23. 


Works 


* — and from whom in the ſcri- 
prure-ftyle, it — — called the Land of Cham, 


1 or — . Now, that chaman, or haman, 


2 7 fenifies ſrenes,: appears from the 


Plutarch, who mentio an ancient 

„ \ author; named Maneebo Sebennita, who had 
* -afſorted, - that Ammon' and Hammoni were 
©. uſed todenote the God of Eg; 


. g any thing ſecret-or oc- 
„ cult, om clit by th he: ſame name Ham- 
. r Abderita notes 


* ä — — 2 
vocation, whereby the Egyptian, called 
another when out of the way, or nat to 
found; and hints, that it had no peculiar 
relation to their god, which was the 


„ aniverſe; - otherwiſe than as he was ſecret 


24. and iavihble, and was hereby called to ma- 
. nifeſt himſelf, - Laſtly, the learned Bochave, 
keeping to the ſame ſenſe of the word, 
"B02 to derive it from the Arabic chema, 
* or lema, to hide; adding, that there is an 
646 Arabic e of ſecrets, called by the fame 


175 — — 2 6 
«Jace ; but treaſured up as a religious ſecree.” 
A reader, who can take delight in ancient ob- 
ſcure fables, and 3 learned gloſſes there- 
On, might find ſ ch in the preſent en- 
iry ; but inſt 
fabject at preſent, we ſhould rather refer to 
Cunringiu de Hermet. | Medicin. 
Tollias te Vitalo Aue, Horatius d Arcũ Now, 
Urcher, _ 
0. 


& Simi, 7 Pack See. Hip 2. Lene. ; 
w 427" 8 home bx 8 e "WPF 2846s 14 : 


(3) See the note e | 
Ge. Sapient? | 


ST SIS. NN 8 


* DS 


—_ _ farth"r into the 


Phutareh - 
40 takes — dene to obferve, that in the 


_ 


63.7 That Hermes in his 
4. Further, the 


if written cbema, imports 
bide (8); and if chemia, any black 6 for inſtance the e of 


as is intimated by Plutarch (6). 
the two 


« land of Cham (c); and that the 


3 PR ben 3 
hyſics made mention of it (2). 


acceptations ; at leaſt among the writers, in hi 
whom the black of the Eye imports ſomething hidden a 
the more if we conſider that the ſame Egypt is called 


0 to Literal 
eye, eat 


in 4r, 


There appears. eee 


hieroglyphics, witk 
precious : and 
in ſcripture, the 


2 * 
God . 8 


tians in their la 


A, Ammon, which according to the teſtimony of Manetbo e 


Bed ſomething occult, or hidden ( 4). 


It may be added, that to 2 
a ; 


the ſame country is called by the Copts, Cemi, as has been alſo obſerve 


wats 6 


3. The word therefore appears to import as much as hidden, myflerious, Heal 
or ecret ; and is either written chemi, chemia, alchemia, allumia, chema, 9 of 
Pee or eee CITES is 5 * ee 


Th + 8 : 'S IT 24 4 
Haſs 4 * * $ 38 4 Ie x : | PS 123 * * £ ; 


E 


than the premiſes will ſupport. 
matters ſo. remote, „ mix'd with fable, 
and ſo imp y handed down, TR. cer- 
- tainty can be had ? and where is the uſe of 
deriving either the name or knowledge of che- 
miſtry, from. the earlieſt antiquity In mat 
ters of this kind, it is of importance to let 
ſee that even learned men have their 
weakneſs.; ä u 


. againſt cred ECcarious evi- 

2 The — = our m_ ormer edition, 

ſays, That after Zofimu 5 7 became a 

<< common term amo the Greek writers, in 
the ſenſe tis now, 5 And 4 per 
4 thing of i it among che Romans, 

40 becauſe that —— the tranſlation a FH 

of the empire to 1 = 4 


«, coming the court langu 
was wrote in Latin. I were pod ye 


them divines whotreated of this art, which 
| was. conceiv d to have 2 more 
relation to religion. And hence it is ſcarce 
** ever mention d but in terms e 
. relation ; wiz. of 
166 eee an. But in the ſorench century, 
*© when £ urope Was.over-run with the Barbn- 
rian from the north, Latin and Greek 
„ ſhar ar'd the common fate of . Itarning; and 
«6 2 
22 . nas en E- 
% majn'd till che thirteent NE 
"<4 Bacon and ry yen retriev 2 7 14 2 5 
7M nen Mt waved ee . 


1 5 3 +5 Wa WP 4 3 


4e, Relat. des. 1 . 
t See Poceck Pref. 22 25 22 Ph 


"a 
2 + 


"CO FLAY + yank 


and the Arab ben nen eee lin 


immediate * 


ſacred art; of the 


art, but the very name of 


when 


n ſeems 


2 Arab. p., 40 


and. lomer it. 


? * — 1 5 % ; 


: = le 6 INE Al 
« trine. 
(8) We cannot ſee thejuſtneſs ofthis Habit 
origin. Is it probable, chat e ſhould be 
borrow d From i the 4rabr, when the nume was = 
in uſe among the Greet; many before 
Arab: cultivated chemiſtty, or any. other a | 
Beſides, the 4rabic root which the author af. ; 
Sys bs pot wigs wich a ch, but a I | 
272 cama; a name of . 2 F 
ifferently, "Te 
2 — probable the 4265 borrow! 
the name from he Griek,, as 3 ima · 


es ; or perhaps immediate y from the 
Wn who called ati OY ng that was black 
chemia.z and ave the name 


their coun neſs of the 
ron is of _Chemi to themf e yes | 
tha they fra bg 2 
+ 2517 2 cr lll . 
TE. cv. v A , 158 l 
„ ( rot 
40 It, Appears ele odd to derive the 
name; chemiltry from an Hrabict word, and 


* 
9 5 1 
* 3 


| 2 to e th that Jie in aſe before the 


the dhe din 
ſore een 


Aal, were a nation before 

in uſe be- 

of Babel; nei r of which 
1120 pretend to 


s to. be called ING From its 


CFEALLVE power, or making one 


on; and their language 


Arahs om 


a gon ao Rs | 


82 12 * 


+ See Pie 15. Orient. Vee, Sixth, Po $10. 
«tot DOR 


” 
+ 


5 - 


Technical fg. 
nification A. 


Name appliad 


to metallurgy. 


Inventor of 
metallurgy. 


| Difficulty of 


metallurgy. 


man uſes, is attended with the like difficulties, and requires proportionable 


De Hiſtory ef Our 
times the BMcpic art (g), on account of its ſeparating of its pure from im- 
ure. | JEM feet; PATE OLA EYE n e . 1 75 
yg 6. In effect, among the firſt authors who uſed the word, it imported all 
knowledge of natural things; tho from this chaſte acceptation it was after-. 
wards injurioufly preverted to another: a misfortune which has likewiſe be- 
fallen the word magic.” And as metals conſtituted a large and diftinguiſh'd 
part of theſe natural things, the word by this means came to be applied to 
metallurgy; an art which a | h : 
vian days: for we find that Tubal- Cain, who was the Vulcan of the an- 


cients (S), the ſon of Lamech by Zillab, and the eighth from Adam. was 


to have been cultivated in the antedilu - 


ſo ſkilful in the preparation of braſs and iron, as to be able to make utenſils | 


thereof. 


J. Vet tis known that copper-ore requires the utmoſt labour and art to 


fit it for uſe : Agricola and Erker agree, that it muſt be melted twelve times 
before it will become malleable (i). The preparation of iron to fit it for hu- 


induſtry and experience; as the ſame {kilful authors have ſhewn. So that 


ny — 


word chemia itſelf (k) 480 
ticularly appled to the making of gold and 


flver out of baſer materials ; and ſo is the word 


chemiſtry itſelf in ſome Greet authors 
- (g)** Paracelſus, a ſtrange coiner of words, 
% appears to have given it the name of 5;/- 
% fopic art, from that paſſage in the "ray 
Purge me with hyſſop, and I ſhall be clean.“ 
only becauſe chemiſtry purifies metals ; the 
% imperfett ones whereof are called by ſome 
« of the Adept, leprous or foul.” | Beſides 
theſe names of the art , it alſo „een to 
have been called, (1.) The /acred ai, divine 


2 
— 


| tradition, tevelation, heavenly wiſdom, or di- 


vine arcamm ; from its ſuppoſed manner of 
being communicated : (z.) The Egyptian or 
_Hermetic art, from its ſuppoſed inventor Her- 
"es Trjſmegiftn : yr 
techny,-or the art of working by fire; inwhich 
— Log pms 11 5 If philoſophe Pro 
. Perhaps it might to give thi 
art a new ! ho the a to have 
brought ſome diſcredit upon it) that ſhould 
be fignificative of its nature and uſe, for as 
it is a peculiar kind of experimental philoſo- 
phy, conſiſting in the treatment of all natu - 


ral bodies, ſo as to diſcover their more inter- 


nal relations to, or effects upon one another, 


their productions, powers, ànd phenomens ; 

and this under all poffible degrees of ſimpli- 
. city or combination ; by means of the inſtru- 
mental efficacy of fire, air, water, earth. men- 
ſtruums, c. it might hence be called phy- 


ca individuorum, or phyfic 


= a corporum interier ; © 
the phyſics of concretes, or the internal phi- 


„ 0 Te 3 e. 111 : & Reinef. 


13.) And more lately pyro-. 


411 


the origin of the metallurgic branch of chemiſtry, appears as ancient as the 


8. The 


loſophy of all the different bodies of our globe; | 


For as mixing mathematics, or mechanics, 
conſider the general, or more obvious pro- 
perties of matter; ſuch as extenſion, 
motion, gravity, claſticity, &c. ſo this art 
tends to diſcover the liar, latent, or 
more interval relations of one body to an- 


other; and the operations, or effects of ſeeret 


internal motions and powers, acting upon the 
minute parts of bodies; ſo as to pro pa- 
ration, mixture, or change,” OO 
_ (>) It does et de dee that Tabal- 


— " 


Cain and the firſt Vulcan were the ſame per- 
| to the opinion of 
ſome, eſteem'd the beſt writers on chrono- 
Togy. Sir / Newton makes it probable that 


ſon ; but is rather 


Vulcan was the fame with Baal. Cnan; and 


that he lived, not before the detuge, but only 


about the time of Dawid. And the making 
of Tubal-Cain, cht eighth from Adam, to be 


the founder of Egypt, is, as far as we can ſee, 
vond What either facred or prophane hiſtory | 
[i) Some copper ore 
fourteen or fifteen times, before it will be- 
come fine, and fit to grain, like hail ſhot, 'as 
at the 
ee ere. that even the fourteenth or fif - 
teenth regu/us does 3 zar very metallic 
to the eye: tho“ another fuſion will bring it 
» to ; ' WW. E 8 : 


antiquities of that country be- 


Works at Briffol, And it is 


. N \ 


© The ft Traves of Ch , 


- 


ure, 


uires to be melted 


(4) « We proceed in our aa | 
* | X Ace 4 
Ver. Let. I. lit e. 5. See De Cast under 


* 


— 


ther from the hiſtory of Tubal. 


appears to have been the ſame with that Patriarch (m); and is further con · 
firm'd by the origin of the word chemiſtry, as already explain d (v). 


plate where chemiſtry had its birth: a ſub- ©* different relations or br: thereof, will 
jest fam d for a mighty controverſy be- ** furniſh different zra's. I 
6 tween the learned Dane, Olaus Borrichimn, * Chemiſtry, as now conceiv'd, is a ſyſtem 
% and that monſter of erudition Her. Conrin- © or gs of different part, which 

_ ** anciently ſubſiſted ſeparate, or at leaſt had 


iu, which divided the chemiſts of * 
as 


into two factions. Conringius ſtrenuou 

« attack'd the antiquity of the art, Which 
% Borrichius as learnedly defended ; between 
4% the two however, ſeveral points were ad- 
„ mirably diſcuſs d, which had otherwiſe ne- 
«© yer been regarded; ſo that the public was 
« a gainer by the diſpute. Nor muſt Vu 
«© and Bochart be forgot, from whom we have 


© receiv'd many curious things on the ſubject, 


« which ſhew a wonderful harmony between 
« the Mo/aic and Egyptian annals. Fea 
2. The Babylonians and Egyptians were 
s in diſpute, for many ages, about the origin 
* of the two nations; each advancing many 
*« weighty arguments, in proof of their own 
«« ſuperior antiquity, *Tis hard to determine 
« any thing upon the matter, eſpecially at 
« this diſtance ; but thus much muſt be al- 
« lowed, that the god of the Babyhnians was 
« Horus, firſt king of ria, and inventor 
. of the art of medicine. : 

4 3. Now Hors: ſignifies fire, and the ſun ; 
% under the firſt of which denominations the 
«* ſame deity was worſhipped by the Babj/o- 
% nian, 8 under the ſecond by the Perfians. 
«© Whence we have a preſumption, that this 
% Horus was the ſame with Fulan, or Tubal- 
* Cain; in regard each is held the inventor 
of fire: beſides that Tabal-Cain lived in Me- 
% fopotamia. But this we only advance by 
% way of conjefture. Indeed fince that noble 
* treaſury of books and manuſcripts, founded 
by Callifibenes in Babylonia, in the time of 
* Zlexander the Great, were all deſtroy'd, 
% we may deſpair of ever having any further 
light into the ane affairs, > Hon ved 


«« authentic monuments of hiſtory,” 
(% Aud Zillah ſhe alſo bare Tabel-Cair, 
4 an inſtructor of very artificer in braſs and 
CCC 
. bens 


Astiguiiy of the practice of Chemiſtry. | 
(=) © Before we rende the antiquity 
« and origin of the er of chemiſtry, it 

% may be proper, by the way, to note, in 
« what view we take the art, becauſe the 


* Geneſ. iv. 22. 


in? 


a ſubſiſtence prior toeach other ; as the pre- 


Þ; paring of metals for human uſes; the tranf- 


mutation of baſer metals into gold z the pre 
«« paring of medicines, &c. If nowwego to 


trace the.antiquity of chemiſtry, conſider d 


as it converts other metals into gold; or, 


as it prepares an univerſal remedy for all 


«« diſeaſes, the reſearch will not carry us far 


back: but as it relates to the diſcovery.of 


% metals in the mine, and the digging, pa- 


rating, and purifying of the ſame, it chal. 
* lenges the higheſt 5 In this laſt 
40 e, therefore, it is that we at preſent 


<c purpoſe to ſearch into the origin and anti. 


«« quity of chemiſtry. . 9 
2. The art of metals is, no boubt, of 
«« a very early ſtanding. To find, 


«« fuſe, refine, render malleable, and apply 


metals to uſe, is all of antediluvian inven- 
tion; and was attributed by the ancients 
m to their l Moſes, ny rg. author ex- 
© tant, in hi t patriar eh *, 
«© relates, that Tuba « 
Adam, was the ® infirufor of every artifi- 


« cer in braſ1 and iron, to the in- 
„ ſtraments and utenſils of life. Now, tis ap- 
parent nothing of this could be effected 


« without the knowledge of 
1 3. This account of} 


« ſeconded by prophane hiſtory and fables : 


% Dioderus Sicutus, who lived in the time of 


% Cſar, when Egypt was become a Roman 
province, had a fair opportunity of ſearch- 


5 e 296 . - 
: . 1 the antiquities of the Zryprians ; 


he relates, as the reſult of his enquiry, 
« a very ancient tradition of one 


whom that people hold the firſt inventorof _ 


all the arts and operations about metals, 
« and every thing elſe that unde the 
« fire; together with their an; HA. acc 
he deliver'd down to poſterity, ſo far as 
« jt might be of ſervice to mankind. This 
„H-, of the Reyptians and Greeks is 
% the ſame with the Roman Mulciler or 
% Vulcan, to whom the ſame art or tion 
« js aſcribed; and the Vulcan of the Lait, 
ER NES ys e 


| | 8 Fa : SETS oy nt w 35 f 4 | 8 ; * 5 - = 
The Hiſtory f OE usr ü x. 13 
8. The country where this art was firſt cultivated toad — 
wherein the firſt man inhabited; as we gath he 
Cain (1), compar d with the fables and hiftories of the ancient Falcan, who 5 unnd. 


, was that Place obers | 
chemiflry was 


in, the eighth from 


Moſes is ſurprizingly . 


2 * 
. 


14 } 
Then Egypt. 


Te Hiſtory of CunMisray, 5% 


9. From the place of its riſe it was 


a 


this day are unacquainted with (). 


10. Again, we find in Diadorus Siculus,” that Vulcan the ſon. of Jupiter 


Juno, and the firſt. King of Egypt (r), was deify'd after his death for 
the diſcovery of fire; or rather for having taught the application to the 
making of utenſils out of metals; as the ſame writer expreſsly notes in theſe 


words. Vulcan is ſaid to have been the inventor of the working of iron, 
6 copper, gold, ſilver, and other bodies, capable of being wrought by fire. 


« He further invented all the other uſes of fire; and tranſmitted thoſe arts to 
4 artificers and all other men (5). Accordingly, Egypt itſelf, as we have 


obſerved, was in the ſacred dialect of that country called Xnwis, Chemia (4 


and Hermochemios (u); and alſo Hephaſtia, or Vulcania (x): Tho' indeed 
the great Scaliger maintains, that the art of chemiſtry was by the Egyptian 
called Imouth. And in the book entitled Minerva Mundi, tranſcribed from 
Stobæus, we find Aflepius ſtiled the inventor. | 


11. Add, 


propagated, like the other arts, into 
Egypt; where it was vigorouſly proſecuted.” Moſes, who was ſkill'd in all 


the learning of the Aan (o), war able to burn gold, ſo as to reduce it 
to a N ae fee with water, and fit to be drank (2): which 
is one of the higheſt effects of the art, and which the greateſt chemiſts at 


i Uwe ſuppoſe was the Tubal· Cais of the Ie. 
% brews. ' 2 

« 4. Now it appears from Homer, Hefirg, 
« Orpheus, and all the moſt ancient writers, 
„ that Vulcan had the art of working braſs 
« and iron; and that living under mount 
« Ana, he was employ'd in forging arms 
% for the gods and heroes. As Diedorus Si- 
© culus relates the ſtory, he was the fon of 
% Jupiter and Juno, and the firſt King of 
« Epe]; and that he was afterwards preferr'd 
< to be a god, for daving invented fire, and 
« taught men the uſe of it. The Acovery 
« was occaſion'd thus, happening to ſee a 
*« tree on fire, kindled by lightning, he ap- 
« proach'd nearer thereto; and perceiving a 
4s 1 * of heat, and that the tree was ſenſibly 


conſum'd, he caſt other wood on the blaze; 
and thus learnt that wood would maintain 


1 
2" 
„% 


«ure. | 

« 5. It muſt be added, that the Zyyprians, 
« as the fame Djodorus obſerves, adored their 
0 god Vulcan, as the invengor of the whole 
«« art and application of metals; ſo that the 
«© accounts o& Moſes and Diodorus perfectly co- 

incide, and prove the chemiſtry of 8 
"almoſt Te, with mankind.” - 
(0) © And Mee: was learned in all the 


_ «© wiſdom of the E: N, and was mighty in 


* words and deeds *. : MTS» 
i © And took the calf which they had 


wy Afr vil. 22. 


Iſland in the Arch; 


+ Exod. xxx11. 


See Stab.. Schediaſm in Vitul. Jur.y. 585 — 606. * See ge Or 


« made, and burnt it in the fire, and ground 
„it to powder, and ſtrewed it u e Wa- 
«ter, and made the children of ral drink 
of it f.“ © And I took your fin, the calf 


« which ye had made and burnt it r fire, 
mall, 


and ſtamped it, and ground it v | 
« ever» until it was as ſmall as duft; and I 
«« caſt the duſt thereof into the brook that 
«« deſcended ont of the mount .“ 3 

( ! ) The faR is here perhaps too ſtrongly re- 
preſented; no mention being made in the 
text of the 8 old 4 with the 
water; in which, if on vdered, it ſhou 
reather ſeem to ſabfide.” a6 he . 
Dr. S/ all ſeveral yu ſince has ſhewn an 
eaſy method of diffs 


= 


portion of the liver of ſulphur, or brimſtone 
and pot-aſh, powdering the maſs, and throw- 
ing it into water l. And in another paſſage 
ot 50 


rrichiu:, the thing is ſuppoſed known ſſo 


„ 5 
- {r) The beſt accounts, with more probabi- 
lity, make him, only a petty. prince of ſome 


the proficients in chemiſtry 


b pelago, as Sicih, Cyprus, or 
Lemnos, tho there are ſaid to have been four 
of the name Fro. , hn eo we 
Ca). Died Sic Toa TS 8 
(0 Plaerch. I. Of 364.C. 
. (=) Srepb. Byzantin. in Vece Auslese. 
BN athens peo 


T Denteron, ix 212. 


++ See Cicer. de Natur. Deor. L. V. & Borrich. de Ort. Chem. p. 62. 82 8 


45 


ving gold in water; by 
barely melting the gold with a ſuitable pro- 


* 


* * 
. 


The Hiho L Canibr ny, 5; 


„11. Adds that at. Memphis, a city , there were 
cas (Y, and a magnificent NOD to — oy (2), with ve ibles Ca), and 
images (03 and his ſymbol there was @ vulture (c), which is a __ of prey. 
_ Laſtly, according to Zens (4), Fupiter was alſo called F 


to be kindled, ot burn. The ſame is countendaced 5 e coiner x of 


Warns why «nh S 18 
36. 6 442? e arden „ eee, . . 


* 


*:, 


; As ao by the = more ancient comic 
canum in cornu concluſum geris (). All which articulars conſpire to ſhew 
that the metallurgic part of chemiſtry was chiefly practiced among the Zgyp- 
_ tians;, and that chemiſtry, taken in this er as ol as the, name which 
denotes it, are of the ear jeſt antiquity (g. 

12. Many ages after, the name chemiſtry | n to be 

thing; viz. the art of making pure gold out the baſer metals, by a true 
converſion, maturation, or at leaſt, ſome extraordinary ſecret kind of ſepa- 
ration; which art having been much cultivated, in. more modern days, by 
the "Arabs; was by them ies e and A by a little 


dels of. 


os, by exten- 
fion to artificial fire; which name is evidently derived from the Gb zee dan, 


poet  Plautus 5: Bo 2 3 tn, qui. Put. | 


N RIPE 0 . 


) Here 1 
8 1d. xi. Th 
1 
176. il, 37. . 

(e A. &. iii 2. oh 

(4 Diog. Laert. vii. 4 wy 8 

(03 Whilſt e ulcan heits = 
The Cyclep* rd Mop®.-.. 


lanthorn ? 

Ig) It is evident that chemiſtry, ſo far as 

it means only the ſeparating and purifyi 

of metals, to fit them for common uſes, mu 

have been ancient; tho“ we need not go ſo far 

back for it as the fabulous ages, or the time 

of Hermes, ſup 

rurn, or with Js and Ofiriz, the moſt ancient 
King and Qu Queen of Epypt . 

(+5) Alchemy is fo far from being original!) 

| Arabic, that it does not a pear the Arab. 

© have any ſuch word at this day; if cither 

7 or 4 Herbelot ** be of any authority; 


my, in Arabic, by plain ia or 3 
Some have obſerved that among the peo 
chemiſtry, 1 (ni ſo called, is N 
the treating of vegitable ſubjects; and that 
it only 9 its name by extenfion, in the 
HET hog os 4a which the 


„Ab. I. oi. Iv. c 


Bibl. Orient. p. 2 2 ; 
* 1 


Shi call as a . name, gin Add, 
mot when their authors ſpeak of chemiſtry 
in general, and the wonderful effect pro- 


' (F) Where pn! 4's thou- vice Palas in thy 8 


fed arng nay with Sa- 


% word 


0 both of them render what we call alche- 


See Le Chre. Fa b A. tom. 3. 


ok OE hs 42 +; 


13. 


duces, they always hg the two Names, 4 


en kimia nian. 1 
inof Alchemy. 
. 1, Havi 3 the antiquity of che- 


er d with regard to the art of 

_ * it remains to 8 the ſame 

- * with regard to che making of gold, and 
7 philoſo - ang hong; © 

bay W. chemilh ry taken in this light 

« ig uſually called a/chemy, an Arabic word, 


«© form'd by prefixing the augmentative par- 
e ticle al, to denote 2 the moſt eminent, and 


« ſablime part of the art: as, of gebra is 
*« form'd Fs thra, of kermes, alkermes, &c. 
But it nk here be remember d, that the 
alchemy has 4 double acceptation, 
a „ reſpeRtiag the two different things which it 
ſues : vis. ( 1.) The ſecret of maki 


e. © gold from any other metal. ad; . An] = 


% yerſal medicine for the cure all diſeaſes; | 


« which. is 2 diltinction fr the utmoſt * 
* ment, in an enquiry into the origin of al 


or) chem 


„ Boe Grit . buſineſs. then ſhall be to 
« ſettle the æra of alchemy, as it propoſes 
of e . ö 


„the making of gold. 
8 1 $ © {SB 7, % 


4, Ee TED 
_ wy Tl ac; p. ien. st 


2 1287 


Origin 
applied to another = = 


16 


1 


be Hiſtory of CAMs TA r. 


13. Suidas who lived in the tenth cen 
reign'd in the twenty laſt years of the third century, ordered all the books 
of this art to be burnt, on account of ſome conſpiracies; which the Zgyp 

_ tians were forming againſt the Roman ſtate. He ſays, that as to. Che- 


« miſtry, or the art of maki 


obſerves, that Dioclgſan, who 


gold and filver; Dioclefien procured the che- 


«© mical books to be ſought out, and burnt; becauſe the Egyprians rebelled 
« ggainſt him.---He uſed them with great ſeverity and cruelty ; 


4 all the writing of the ancients concerning the chemiſtry of gold and filver 


4 to be ſearch'd out, and burnt: that the Egypiians might not have a ſup- . 


4% tals ; nor do we find any trace thereof be- 
« fore the third century. The chemiſts in- 
« deed go higher, and will abate nothing of 


* the age of Adam. That patriarch, 


„ ſay, was no ftra to the art of making 


« gold, which he taught his deſcendants ; | 
4% tho” it had the fortune to be loſt at the 


« flood; and was only reſtored by Me/es and 


his ſiſter, from whom it has been handed 


% down without interruption thro' the ſuc- 
« ceeding ages. But a matter of hiſtory is 


„ only to be demonſtrated from monuments 
of hiſtory ; and the ancient hiſtorians, poets, 
% ec. are all perfectly filent as to any ſuch 


© thing. Neither Orpheus, Homer, nor He- 


© fod, nor any of the Latin ſcholiaſts or 


« antiquaries, or their commentators, men- 
tion any thing of the matter. And what 
% would not the poets have given for ſuch 
« a boundleſs field of fiction and fancy ? 
« Ariſtotle, aſſiſted by Alexander the great, 
«< maſter of all the antiquities of the Per fians, 


% Chaldeans, Babyionians, Egyptians, Hebrews, 


% and Greet: this Ari/otle, who deſcribed 
«© the properties of bodies, and all their phy- 
* fical changes, has not one word of the phi- 

*+ Joſopher's ſtone: and can it then be thought 
„ poſlible the Egyptian, the people of Jia 
* and india ſhould have had any ſuch ſecret ? 
% Theophraflus was drifot/e's diſciples ; he writ 
„of vegetables, ſtones, metals, and foſſils, of 
gold, filyer, mercury, and all the minirals, 
and beſide his own ſtock of knowledge, was 
4% maſter of all the works of Ariflotle: yet he 
4% takes no notice of tranſmutation.' Pliay, 


% that indefatigable naturaliſt, who compiled 


% his work from ſo many thouſands volumes ; 
« who ſearch'd with unwearied pains into 
«© every thing ſtrange, and out of the way; 


„ and who has comprehended almoſt all the 


„% monuments of art and nature within his 
% pandeQs, never. mentions any thing like a 
n philoſopher's lone, which ſhould traſmute 
«* metals, in all their ſubſtance, into gold. 


W 


* 


„ ply of wealth from that art; nor from their wealth, a ſtock of confidence 


| 6 ſay, is not near ſo, ancient as the art of me- 


FO „ and 
« countenance this imaginary antiquity; no- 
e thing that ſhews it to have been talk'd-of 
even in Galen's time. For we bar the con- 
% jectures which the chemiſts uſe. to advance 


on this occaſion; as in truth they are no 


e batter than chimæra s. What, for inſtance, 
„ can be more than to find the doctrine of 
« making gold couched in the ſtory of the 


. © Argonauts, the books of Moſes and the re- 


Phe For the of alchemy, « 
4. For the antiquity o emy, confi- 
der'd as it aims eee, ds z or 
even at any remedy at all, it apears to be 
the lateſt branch of the art. - Many are 
_ of opinion, that all preparations of metals, 
and other maters, for medicinal uſes, were 
utterly unknown to the ancients; and firſt in- 
troduced by Paracel/us. 
5. Borricbius, however, pleads ftrenuouſly 


for the antiquity of this branch; and employs 


much learning and ſubtility to prove it ante- 
diluvian, and Hermes Tri megiſins the author. 
Now, the fate of every art is only to be ex- 
hibited from the genuine monuments of hi- 


ſtory ; and ſome author ſhould here be pro- 


duced to warrant this antiquity ; by relating, 
that the art was invented, or cultivated In 
ſuch or ſuch an age. 5 


2 


ge „ 
6. But Borrichivs will have it ancient boo : 


out any ſuch voucher: the chief gron 
goo on, is a paſſage in St. Ferom, who ſpeak- 
ing © 


f Hermes, ſays he was a great an.” 


But is this a proof of his haying the art of 
making gold out of baſer metals, and of mak- 


ing a medicine by means thereof that ſhoul, 
cure all diſeaſes? ; 1 e 


5. Hiſtory, in effect, affords no ground for 


the opinion: Mo/es, ſuppoſed the old 

extant, and thoſe who ed, 2 
him, are ſilent on the point; and yet Meſes was 
an adept in all the learning of the Ea, and 


relates the origin of all che arts from Adam 


to Neab; and had a fair oppotunity for this, 
in treating of the /epra in We had he 
known it. From Moſes to the Babylanihh 


captivity, we have no hiſtorian; the firſt that 


7 


% to Colchis, was only 


of. FEE a r. 


| and neee more e (7). 3 
_ elſewhere (4) much higher 
golden hotel which Jaſon and and the on 


vouch- 
antiquity of — 


turies before Chriſt; in which time the ſcience muſt have been both known, 


practis d, and even written of; ſo as to 


prove the occaſion of the painful 


and hazardous expedition, which the {rgonauts embarked in: but what dif- 

credits the relation is, that Moyes and the 'other facred writers, as 8 
chontatho, „ Homer, Heojod, Pindar, Herodatus, Thucydides, Hi 

_ crates, Ariſtotle, A n Diſcorides, Galen and Pliny ſhould have 


. utterly 


ſilent on this head; when the 
as well as the age wherein they lived, an 


and ſeope of their writings, 


Information ſhould indiſputably. have led them to have made mention 


thereof. Nor have we any conviction to the contrary 


of Phy 


the ſame being rejected by Tiberius; hor another 
ing to Caligula, who with great difficulty procured a little fine gold out of 


from thoſe p 


concerning malleable glaſs (7); or of Dion Caffius (m) concerning 


of Pliny (n), relat- 


orpiment; ſince theſe teſtimonies only prove that ſuch operators were pro- 


W in the Art of glaſs and aſſaying = 

14. It muſt be owned 2 Oy - 
wrote in the beginning of the fourth century () ſpeaks of the ſcience of al- r the 
n in thoſe days; TS + Greek. c 


| ati. well 


appears, is the Pharaician, 8 Who 
was cotem with Zorobabe/; to him we 
are indebted for what we know of the Phæni- 
cian and Grecian antiquities ; ; but he has not 
a word of the philoſopher's ſtone, or the grand 
medicine. Herodotus and Thucidides afford us 
no more light; and yet the former is 
particular in enumerating the arts of the E 
fin. Nor _ fs Boller! ney tra\ 
thro Chaldea, Perfia, b | 
Europe, and other countries, = FC 
Ik ad 5 
mention any thing of an univerſal medicine. 
tu likewiſe, who collected his Tetrabiblos 
from all the writers then known, and from a 
| ſand now loſt, is filent in this particular; 
ough he is very.expreſs in rehearſing all the 
arcana for the ſeveral diſcaſes ; his work being 
a kind of index, or inventory of all antiquity ,” 
Aſk Hippocrates, who according to Zoranus's 
account, paſſed thro* all Egypr, Africa, _ 
| coaſts of. the Mediterranean ſea, to make 
iſcoveries and improvements in his art; and 
Galen top, who was a no leſs laborious 


the n this xaos Way 
when they bed it in their 3 
the diſi of the human by a ſingle 


_ univerſal — 
of his pen. 
See Suid. in. ace *. 15 3 
5 I. in voce . 
( Hift, Nat, xxxv. 25. 


(n) L. vii p. 67. + SY as 
(n) Hin. Nat. xxxiii. + : 8 
(e) Nor are the teſtimonies W com 


and expreſs to the points here mentioned ß 


thoſe of Pliny being given with- ſome ſort of 
diflidence, - or pred of their truth, eſpe- 


cially as to the art of making glaſs malleable. 5 


See the places above cited. 
(z) Foſeph Scaliger takes this to be the 


moſt ancient author extant that -mentions ak | 


tho* he wrote in Latin, an Al 


chemy, 
quirer, why they all took ſuch pains, the time of Cor antine_the Great *, 
flow imperceptible 5s 


means to improve their hs 
5 * * ö / 


& III Mathef, 55. * a 


expreſs terms that the 
1 th: Pontic ſea 
, Which taught the manner of 
« making gold by the chemical art. This, i he had gi iven 


ers for it, would have carried back the ce e 


the opportunities they had of = 


| 1 5 


ts Aa Firmicus (9), wh Art 3 
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. be. at ha genuine. 2 Cas, who liowd © at 122 cloſe: of the fifth 
1 | | ſpeaks likewiſe of it in his Theepbrafus; or treatiſe of the immors 
1 : 3 e 2 where he mentions it às a matter publickly known and” 
x ü es that thoſe who are ſkilful can take ſilver and lead; and changin; 
1 44 their former natures, convert them into the fineſt gold (r)”. * Anaſt 


'# the Sinaite (), half an age after, according to the computtiiſis of Vein 5 

= or at leaſt after the mile of the 8 century, as Fabricius more . | 
= oo turely fixes his age (), ſpeaks ſomewhat more expresſly, and ſays, Fox 
3 5 the ſeripture, not deſiring, or teaching us to Neger en idaries, 


1 «. or jewellers, ſays thus (x).” n e e 7 
Fcclfiaftics 35+ In the ſeventh century Georgius Syncellus writ profeſſedly on th ant. 
tb He was ſucceeded by a multitude of authors in alchemy, whoſe manuſcri 

Greeks +, the pieces are ſtill found in the libraires of Rome, Venice and Paris, all writ- 

chief, if nf: ten in the Greek language; but in a ſtile which ſhews the barbariſm has 

ee and alſo that mo of chem were eccleſiaſticks by profeſſion: A . 

, On 7 nb 

chem. calogue of theſe, as given by Borrichius 00 and others, is here fut ined. 

n . 5M A 


ce. 2 ee Cujus be tractatus de la 2 16. (ꝗ) Syneſius; whoſe 8 F 
1 ee eres, bes eſt in Bibliot! eca the philo opher”s ſtone is in the Oy 
ö . 5 [+ wny erg Lugduno- Batavæ Academiz. of Ley _ Ie 
oO Topo alkbe: ee por: os fie EARN * Synellus the philoopber, on the. 
„Dots ttackatus apud Fabric Bibl. Loot . 
E 2g Gr. . Fabricius (z). 
„% ͤ »—T— 33 (3) Zoſimus tbe at, he: Gat, 
| EX wane Egypti urbe. Libri xxiv. the anapolite, of lis, 4 ay 
19 ad Hes. Cujus titulus, Parties of ee wrote Ae of imouth, 
Tus wavametire. yet yeath, mg The ings, or chemiſtry, to Theoſebia, entithd | 
| uh Giing whom ed Agde, 33 Ggyugier. wei- Zoſimus, the Panapolite, bis faith- 
. & Zo. wig Serben, x; _ ful deſcription of th ſacred and divine 
„ , making gold and flver; alſo of 


„ 8 rr ; 
eng- 5 AH, (4) anden the Alexan- | 
ED W 1 . * Heſiodorms, on the making wy 
1 5 e 
l Des monk of Mount Sinai, n : might ſee more in it than we do; byigh 5 
1%) 06 ws Tengen | Xgvooxbous , Y mM „ xa) eee ö 

bY OTE % 6 M's Ls fp * yt rags pres Emre, Rebe — 5 
8 The Gooch job, eee ON AL 


ATI reference, has irs dende, fo 10 chat we —. de d en it would 3 
22 whether we have given the genuine the "uy | . Y 
ſenſe een ge pe — yo cock 00 ee ® 1 Chyn 
or earneſ e it to 9 45 a. p, 78, 80. ſeq. © 

ent 8 Ne or Sele (z) Bib/. G1. L V. 2. 1 
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eee ee eee 


r Ke” Pe 2 
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ö A hs * 2 * WIS: 2 
8 . F # * * 7 
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. 5 ; 1 
5 5 
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n. 2 bre. 

1 Harne pour Tow. 
„n 
eee eee 
ee 
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3. Hiſtory of Caniierny: 15 


| —— Rd 8 * , (6) John. the 
5 ee ow Wits In th mon 
„„ Per, 2 
Hujus & Manuſc. in Bibliotheca the Je Ae, art. of —_ 
| Academiz: Lugd. Batav®.. 7 1 preſerved in MS. is the ltrery 
> 2% e,, {© Dons bi chanical pies. 
ſexr circumla „ in Perſia, 
en cables 5 . (io) Hermes, extant in the . 
e century, cited by Zoſimus. -- 
ee ee „ mY (11) Dioſcourus, 6 prigh of the rea 
5 a Serapis, in Alexan 
| 4 07 Pry Ari mee e . (12) Oſtanes, of Egypt, to Petaſius, 
; "gc Bus ve. 51 _ the ſacred and divine art: 
| Mio mating e eee ee : m9 3 an che- 
| 5 tion 
| Mage "Efqaie. +. (14) Math the Jew. 
eee dee ee oh bing tg | \ 135) Pela 6 ihe dere. 
e be holy and divine rt. 
FF 6 Porphy - . 
gn vel E . (25) Epi ychius, or Epibedhids, 
eee. gb, 3 de. Abe, (18) Comarius the philoſopher and 
nds tere e hole on ee bigh-prief, bis piece inſtruming Cleo- 
EN DN on e hes * my OY * art of the 
e a non a ee. * 22 wife of king Pio 
ee. . | ame on * 


(20) . ae wot. bis 2 
| Pretation the art 0 gold. 

(21) Agathodæmon, his rolleflion 
and comment on the oracle of Orpheus. 


Tu Pappus, the 7 5 * 1 
12 7 ) ee tbe k 
(24) Salmana phe e, 


(235) Chriſtianus, on ror water. 


5 3 Theophraſtus, be Philoſopher, 
en the drvine art. 

(27) Archelaus, the raue pe, * 
the divine art. eee e 

(28) Claudia. 1 — 

(29) 2 3F3*VVVVöfI 

(30) An aue, nue, . 
„ 


ey: 


* 


” 
* 


| Greek chemiſts being ſomewhat j 
as otherwiſe deſective; we thin 
to ſubjoin a more full, and diſtin notitia, or 


_ their ſymbols, 


1 e Ged. 
8 N to have flouriſhed in e century before Ohrid. 


> ha 
" Via ſub Conſtantino e e. 
F 1 1060. 3 


fy. * we. 


(a) See Borrich. Hire 
() The author's account of 


* r 


recital of them; the rather, as there is little 
likelihood of ever ſeeing them publith'd, how 
earneſtly. ſoever many have wiſhed for it. Leo 
latin, had a defign to have 8 an edition 


of them; ( eee e of their text, the 


obſcurity, the inaccuracy, of 


eee . and 
3 their 
high-flown ures and hyperboles , will go 
near to intimidate any Jeſs ig ow” 
The princ1 co are in the em 5 
2 Fi — Ge og of France's at Pa- 


7 


wa, concerni 


rig, the Elizabeth — at Brellaw, and that 


of the duke of Saxe-Gotha: befides ſeveral 
particular pieces in the library of the Z/curial, 
and the Bodlgzan. 

The Vicus copy of this body of Gree 
chemiſts, was written by Cors. Nanplienfis, a 
native of the Morea, reüding at Feaice in = 


ear 1 6 
: N | 
1. EPM Hr, or Hermes ; extant in MS. 


in the clear of Bavaria 1 library at Munich o 


2. Bapai, or Harms a phy- 


— 2 Greek 
A in Greek 
" Latin, . in the Vienna {brary, 


L. I. 9 * 8. 
* . 


- + la the 


* 


OR e ons 


ed with ſcholia by an 
Straſb. 1613. 8vo. p. 627. 


G dle Plus on the g. 
ing of gold. He lived under Conſtan- 
- uca, in the. year ff Chriſt 
1060 (a). . 


Orus. 


(330 Blemmidas, bis chemical work, 
(34) Nicephorus. 
C86) Dennie bis book t — 
eippus. | 

(36) Democritus, bis Phyſical and . 
myſtical writings. ' 
(37) Hierotheus the philiſopber, 
the philoſopher” s lone. 

(38) Ifaac the monk; how to. _ 
tbe * of making flver (8)... 

17. 


6. — Liber de arte alchemiz, extant in 


MS. in the Bodleyan /ibrary, bring 
Sir Kenelm Digby ; and found li, Bache in in tae 


Elizabeth library at Breſlaw. 


; aragdina, ſeu verby ſe- 
eretorum, avith other 2 pieces found in 


MS. in the Bodleyan library; and with the com- 


mentaries of Wilh, Chriftop, Kriegſmannus, in 


Manget's Bibliotheca chymica 8 Genev. 
* 252 * T. on p. 380. | | 


is. in. the ar" ned ee, — 5 


the donation of Elias Aſhmole. 
10. Liber de compoſitione, tran/ated from 


the Arabic, extant in the philoſopbie chymices 17s 
8vo. 


IV. wetufliff. /eripta. Francof 1605. 


11. 
aureus ; divided into vii chapters, and illufirat- 


anonymous 
in the fourth volume of the theatrum eue. 


Bibl. Cm. T. 1. p. 400. 
12. ATASOAAT MN wig 28. r 


EN ovayoyy xal inlumua, i, e. 3 
mom / collection and memorial on = of 


Orpheus, in Greek, extant in MS. in the 2 
ae 5 and in that Rn af 5 
13. *ATAGOAAT MONOE xquooreil's, at 8 : 


non; art of making gold, extant in MS. 
in the library of the Eſcurial, and i in that 
the elictor of. Bavaria at — | 
14. ——= 8 fragment 3 in 
MS. Greek azd Latin, 7 ochanbs in the Fong 


de lapidis phitoſophici ſecreto tr. 


3 


(32) lis, che prophetes, to ber ſon. 


Secreta in MS. in the Blizabeth - 


writer; extant © 


4 A 
* 
X 


i 


_ Hild 1. Cirtactkr. 


710 1 nd II, n. 8. 4 * 26. An „ oon x6 pavrocds, | 
Deering: ; ſtical 9 


442 of Goda... — 
e ere. 1 1. e. Greece and Latin, extant in d 
. to her ſon 6 "One. th Cad. LI. and Lil: . 
the king's hbravy at Paris, and in.that of Fabri- Eſcurial, the royal library ad Paris, the hibrary 


cias 21 Hamburg. 1) - . of Gotha, be Ambrolian Zbrany ar Milan, a 
16. gro e Chemical wri- n 1 rrfla ww. 
tings of Ra (2). - | Fn Lating-tth'he commentaries 


17. ZOOAP i eee, : 1 6. Sophar in Sivefius and: Pelagius, - tran/ared; 
— "40 rel R 2 
6 -are added nine" centuries of memorable things 3. 
158. MO'EHE, N acpuprins; e- printtd at Cologn, 1572, mo: and with 
wt i. e. 5 the prophet, on r dicks and commentaries of Synelius, Pela- 


ical ſecret, entitled, —— 8 27. "KOMAPTOY 
2 extant in MS. in the Vienna library, 

Cod. LI. and LIL. n. 26. and in Greek uad, 
in the royal library at Paris, and that of Febri- 
cius at Hamburgh. 

20. MAPTA Bega, i.e. M 3 
extant in MS, e eee pe 3 re 


| extant Prey in the Bodleyan — 1 nates ie Chuipatra, wife Mono is 
"22. ,—— Prattica lapidis phi phici, Greek, extant in" MS; "in the alder of Nn. 
extant in the collefion of writers artis — ria's library: at Munich (9). ar Re We tf 


fire,” Baſil. 1593. Byo. vol. I. 3 — be T7» KAEOITA'TPAE wag phrgus . 
23. OETANOY, Prdooipy, Te% AMO xas-pabuly, i. e. a chemical fragment of C 
| wig]. 7 bega zurn 3} Thx”, i. e. O- pate concerning wei and meaſures ; Greek 

nes the philoſopher's letter to P on the au Latin extant" i MS, © in"the 

ſacred and divine art (on the compoſition, uſe, Cod. LI. aud LII. . » 


ONE extant in library of Gotha. | | 

MS, Greek and Latin. is" the Vienna library,” has” 555 * 

Cad. LE and LU. n. 3, in the ral library' pirgon | e hs. | 

at. Paris, in that of the eleflor ef Bavaria at 5 un yet, da a- 

Munich, is chat of Gotha, is the Ambreſian fat nal ff, . e. Cleopatra's lage ex. 

library at Milan, in If. Voſſius's Jibravy, Cod," planation of weights" and meaſures, the 

n Elizabeth /ibrary at Breſlaw, is that —＋ finding any mina, pound, ounce, chm. 
24. marmor, A ene, d bs 45 . 1 and that Fabricius as 
| wog} Thc ac Thom i. e. Tobe, prieſi, in the Hamburghi F 

| holy city, on the ſacred art; ix Greek, extant % 


I 
17 
[34 
Pris 
15 


ha, i. e. CM. 

2 in the royal library at Paris, in the patra heres bub , con- 
cleforal library at Munich, .and i in Fabricius, ſiſting almoſt whol] of no raking charac- - 

| Ailrary at Hamburgh (6.) | ters; in Greek Latin, extant jun MS. in 


. "AChyira, Quouls pv rhe View library Cod: LI. and LIL. 1 14. 
eie wg xęued ae adn, Men, za! and in Gree in the library of Gotha. Wes 
TogPlgay, 3. c. Democritus the  Abderite, the 31. TIOPOYPIOE, i. e, Porphyry, in Greek, | 
natural philoſopher, on the tincture of gold and found is MS. in the bra library at Manich © 
filver, and on precious ſtones and purple; i". (10), Trad. ehm. MS. extant 'in the library - EN 
Greek, extant in. MS. is the library of the of II. Voſlius. f 
Eſcurial, is the cler library at Munich, aud 32. © H TAMBATXOY: wolnorg, i erb, 


ne,, - = 0h, 
| (2) le de XYIt century, before . | 
ö 8 
(6) In the Vih before Chriſt. 
8) In the Iſt © Chriſt... + 
(10) In the HIT c after 5 


. 


2 . Hilary e 


- wxtant in Ms. in the-rojal oo tent pm Paris, and 
ii that of Fabricius at Hamburg 
5 34 HAIOAN or, — en '©E0A0- 
-Z1ON, Tov peyer Beeovnie, v QrNoo5Pwr 
orig Thy Bark yur Af, i. e. Heliodorus 
the phitoopher s 1ambic poem to the Em- 
peror Theo ee on the myſtic art 
of th 22 ophers,: conſiſting of 268. verſes, 
and Latin; extant in als library at 
Ties Ced. LI. and LII. n. 29. % Greek 
alone, in the yojal library at Paris, in thoſe" of 
Woltenbuttel, Bern, the Ambroſian ar Milan, 
e 
another 14 AITEECK,' cos VET, 
extant in the li brary at 8 2. yh: Joy 
rn 46-7 ih. Gre. Vol. VI. Pag. 9905 
eq 
498. ®IATHNOY,. bbs, Frogs aug ne- 


craig igevpnplry N, > BD m5 ,d . 
i. e. Philip the Falte, tinQuure of Perfian cop- 


per, and tincture of Adian iron, in Greek 


am Latin ; extant in the Vienna library, Cod. 
11. e e A ee e e 


1 9 91 5 .or BNIBHXIOF, i. e. 
| . or Epibechi us, tn Greek; extant 


library Are N e gin; ee 


nich. 

3 zarr Mor, 28 Haserwhlru, vue, 
Ave libri xxiv. The I r e ©EOEE BIAN 

rer ies Imouth, 


or. xxiv. books on the chemical art, to his 


ſiſter Theoſobeia, in Greek; extant in M. 
„ eee „„ 


2 the Elizabeth i. 


at Breſlaw.  Befides 


de #5 ir Anetartgia, i. e. 


bravy at Vienna, Cod. II. LH . ty „ 
Greek,  <vith the addition of figures in 1 ar 
ary at Breſ- 
law, and that of Fabricius at Hamburg. | 
42. „ . 5 
b rofusta ra, i e commentaries con- 
cerning chemical inftraments and furnaces ; 
extant in Greck and Latin, MS. in the Vienna | 
library, Cod. LI. * n. by. | 


43- YR 
n Scene 6f wa- | 
ters ; extant in Greek M8. in the” King's U- 
brary at Paris, the Ambroſian at Milan, and 
that of Fabricius at Hamburgh. . 
Tix Aire, i. e. 0 the 


— 


3 in Greek MS. in the ling i li. | 
brary at Paris, aud in cond > e | 
Hamburgh. 


book | pvc) be., i. e. Myſtical 
; extant in Greek in the ſame libraries. - 

: 46. Divers ſmall pieces; in Greek 
MS. in the ducal library at Gotha, the eleftor of 
Bavaria's library at Manich, nd en owe” 
beth /ibrary at Breſſa p. 

47. KARTA NOE, i. e. "lation, 
tant in Greek MS. at Munich i the lee, | 


3 


nd; — Tag 16 
Leeren, prieft of the TT 
at Serapis at Alexandria; extant in MS. in 
reck in the. eletor en library a 
— r PAoodpe, 

4%. EYNEETOT, 
P.ON, d is Mug T7 
KPITOY, d, d, ene, i. e. Syngſius * 
loſopher's epiſtles to Dio/coru, prieſt -of the 
Hiexandria, ſerving as ſcholia 


48. AIO'EKOPOE, 5 


210 KO 
aHMo- 


i | 89838 (of natural and myſtical | 


i. 2 3 the dine wy book Sd 


virtue an d interpretation; extant in MS. in 
Greek and Latin, in the Vienna library, 


Cod. LI, and III. n. 7. 1s Greek, in the 


hing's library at Paris, in thedibrary 0 
E ir ero os BroGam 
bricius at Men. and the Ambr 


| wy | 
— = ©80' 40 PON LF 

4, e. Nl chapters 

in Greek and Latin, MS. in the imperial li- 
28 Ae hag, how 27 A bt 
; in 4 's library at Paris, in 
1 Os 5 . at Hamburg 
| A e eee, Maroc, i. Cs doo ns jg 
.and waar al and of the divine water ; extant 
Greek and Latin, MS. in the emperar's * 


1 la the lin cc e Chr 


Gotha, 


* 


to Theodorus, extant mocritus, Pelagius, 


lentine, London 1 


„ extant in MS. Greek and Latin in. 
the Vienna Abrary, Cod; LI. and LIL. n. 5+. 


and in the Wolfembuttle ibrary;' in Greek in 


the :eliftor's library at Munich, the library at 
Gotha, the Elizabeth bbrary at Breſlaw, and 
the Ambroſian librery at Milan. I bas alſo + 
_ 'd by F 9 in his Bibl. Grac. 
8 22. Vol. 8. p. 233. with the La- 
ty wept Dominicus Pwzimentius,. which 
= printed before, 8 woith. 
Democritus, at the end of Ant. Mizaldus's- 
Memorabilia. Cologn 1572. 12mo:—With De- 
— ellus at Padua. 72. 4 
8vo.— Aud with the Tumba Semiramidis 
metice 11 tho a modern writer, Norim: Ho 


berg 17 17 Engliſh wver/ron, made 


from * = int — Fr mew of Vienna, is printed © 


at the end of the Engliſh tran//ation of Baſil Va- 
OWE Tr 
tranſlation has d ; 
ſcholzius, Alot, 1718. 258. . 
3.8 


+ In he d cd ar G 


* 


a ver; extant | 
1 "the | hing's tbr 


E DarMAioaoror, . a 
fs . HETA'ZION Tap. Haaie 


e been, ZNETMOY: Ga qo 
Tas 


Olympioderus the fi e eee, 
„ according to 

| ſa yur, on —_ hinge delivered delivered ES: 

3 the 2 [of making gold on extant 1 

Greek: aud La jenna {bra viel 

LL and. 2 In Greek in 4 

Park, 25 elector of Bavaria, A 


2 the kbrary of Gotha, the Elizabe 
wary ran and in that vo F briciy 


41 rn A PXrdPe, 4 
= "55, 6 = A ri 828 that. i is, 
heephraſtus the philoſopher's iambic poem on 
4l divine art, aeagaas of 265 verſes ; er- 
I in MS. G atin, # tbe Vienna 
Urax, Cod. LL. II n. 30. in Greek 
| 's library at Paris, the. eleffor's 15 
| EIS the Elizabeth 
E the Ambroſian Milan, and that 
of Fabricius at Hamburgh. 1 
3 bs A "oy "ok heat Ke 
» that is, Hierot PRE! 
on the philoſopher's ſtone. | ee 


1 5 rot or vt leg , chat 
heus on the art, (0 wang 
mp written in proſe ; extant in MS. G 


an Latin, in the Vienna fibrary, 57 75 LI. 
and LII. n. 28. I Greek, inthe 
at Paris, the kbrary of Gotha, 2 GE 


Ar . Fabricius ar 
E 7 1 


wu} 5s . 
xm xor Bo that 
is, Hierotheus the OF. s poem on the 

divine and ſacred art, conſiſting of 230 iambic 
verſes ; extant in MS. Greek and Latin, in 
the Vienna Fibrary, Cod. LI. ard LIL. n. 31. 
I Greek, in nie. bly rot at Paris, in the 
ira of Gotha, 

1 rx. the Elizabeth library at Breſlaw, and 
5 that of | Fabricius 4 Hamburgh, 


7+ 
Os 64 verſes, extant in MS. in he buys 


_ at Paris, and in that of Fabricius ar Ha 
Ha 


58. "APXEAAOY, Pioospy, cg The aurhs 
1 rx tapfuor, that is, Ar- 
* on the ſacred art, 


g, Cr 


ae e 
61. A bh w 


chie 


brofian kbrary ar 


1, 25. ae Legs, . 


Rr 
in the Vienna 


eee in jambir 
. Greek 


59. 
i. e, An anonymous phi 


nymous writer, on the. art 72 33 
„„ 2 


Ea whitening 3 ea 
art of making gold ; zxtant 


Ber js, thes 


8 Gro and Latin in the 1 Bbrary,. 
| LI. and LII. n. 6. Is Greek, in the 
2 x Hh at Paris, the Elizabeth Aran 


DW, and. that nn. M 


ot Nas TAN, that is, Plato; extant 
k, in the n of the + 
pu Fab rs elefor of Bavaria at Munich. 
an HRAATTOr, p, Ths 9%, 
11 begas 14 that is, Pellagius, the 
philoſ „ on dhe divine and ſacred art; 
EP in MS. Greek and Latin, in the Vienn 
library, Cod. LI. and LI, n. 2. Gr 


in the hin *; library at Paris, in the Bodleyan 


at Oxford, the elefor. 2 Bavaria s libr 
Munich, the Ebrary © 9 the — 


library at Breſlaw, the Ambroſian tr 
Man, and the library of Fabricius at "4 
r 


65. EYTENTOY, 751 lags , that is, 
Eugenius on the (OT me oh e MS. 2 


Greek, in the ling' s dire at . 
that Ny Fabricius at Hambur | 

66. Chemical 7 5 rer 
characters; extant in MS. 


pay”; in the Vienna library, 
Sit 17. and in the. 


Gree 
LI. a2 LII. 
kts rag 12 


monk 's e | | 
75 extant in MS. Greek and Latin, in . 
5% obs hor and that of Fabricius at 


5 e ee 


clius the king; extant in 
the hbrary of the Eſcarial, and in that ofthe 
cheer of Bavaria a Munich, 4 


rar of 


C5 

2 

12 
4 2 Ty 
85 

1 

Wy 
4 3 
Is 
— Af 
—* Fu 
34 
N 


% 

. 
2 
— 
W 
. * 
2 
2 
I 

* 

% 

4 
3 
by 4 
* 
4 
= 

A 
3 
1B 
24 Lo 

* 

41 

3 

} 

E x 
1 
5 
7 
©, 
bY. J 
"= 
-- 

* 

2 

5 


a. * 


* 


OY 


tant in MS. Greek, in the Vienna library, Cod: 


Paris, the Elizabeth /ibrary 


69. "EE/PT10E, 3 bs, $4 in extant” $6: 
MS: 2 e damn libr. 


| 4 —.— in MS. Greek i 
tin, in e , He na library, Cod. LI. and LIL. - 


n. 10. in the n and that 


; 71. wk 1 N = 9 t 45 4, * . 1 that hy 
Greek, in the Bugs lrar at rler and that 
4 


F Fabricius mbu 
1 — 1 7 han 
LT. and LII. n. 16. 

73.— Labyrinth of Se haus, . 
pering iron, making eryſtal, and other ſecrets 
of nature; extant in MS. Greek, in the Am- 
broſian /#brary at Milan. © 

74. ETEGANOT, kette, 4. 


3 Nene The jurryddng 


2 * Ra; t is, Stepben of Alex- 
andria, the univerſal philoſopher and maſter, 


his nine on the great and 'facred art 
vf making gold and ſilver, addreſſed to the 
Emperor eracliut; extant\in MS. Greek and 


Latin, in .the Vienna /ibrary, Cod. LI. and 
LIL. n. 1. and in the Kerns of. Wolfem⸗ 


In Greek, in the king's 15. 
at * th ee library of N the 


a duttle“. 


| Elizabeth libra * Breſlaw, the library of 


Gotha, the Ambroſtan #brary at Milan, and 
in that of Fabricius at Hamburgh. 
76. In Latin, tranſlated by Domi- 


nicus Pizimentus ; jublibed together vith De- 


wn ae de arte magna, and the pieces of Sy- 
neſius, Pelagius, and Mich. Pſellus on the ſame 


Jubjeft, at Padua 1573. gvo. 
Leigh webe ed anrox, 1 


77s 
this] is, an epillle to Theodore; extant in MS. 
Greek and Latin, in the Vienna /ibrary, Cod. 
LI. and LII. n. 1. in the King's hbrary at 
at Breſlaw, the 
Ambroſian at Milan, and 2 that of Fabricius 


at Hamburgh, 


78. ETE®ANOE & pee that is, Ste- 
pben che philoſopher ; extant in MS. in Greek 
7 the ele&oral library at Munich. 
79. NATINOY gueadfy de reg Thc 5 


vv, that is, Pappys the philoſopher's work 


on the ſacred art;-extant in MS, Greek and 


Latin, is the Vienna library, Cod. LI. and 
TINGS wi ery ater Car. 


n 


> 8 72 „ 


- 


44 2 | 
_ 
4 


dg. 8 
ri xvnc ig xgvaowaias N , wel; HPA - 


1 Aue of. e v. 


L. II. 5. 25; I» Greek, in the bend 
Paris, . e e . 2 


Hamburgh f. 

N . 
lin?! #6 MO. is Greek, in thi library of the 
Manic. end in that'of the dls . 

nich. 8 
de io ; ex 


81. Perfecto m 
tant ia Sail Fa 


Argent. CY _ Tom. III. f. — 11 : 
2 — | Biblioth. Chem. 1. ba . 
a I blotophick ls 


* demi theo aſcula vet. phildſophörum 
1550. 4c. % = thi the- 
atrum 7 bog t. 1622. 8b. Tom. Je. 
and in Manget's Biblioth. Chym, is Mis 
83. Breviarium, is 
Bodleyan library. 


84. MIXAHA, YEAAOE. wag vo 
that is, Michael P/ellus on the art 97 rs 
gold and filver, to Mich, Cerularius, = 
arch of Con ſſantinople; extant in MS. in Greek, 
in the Bodleyan library, being part of the * 
nation of Mr. Selden; alfo in the library of the 
Eſcurial, and in that of the elefor of Bavaria 
at Munich. Publiſhed alſo in Liltin, tran- 
Hate af Dominic Pizamentius, together wvith 
us, Syneſius, Pelagius, and Stepha- 
nus * de * & ſacra arte. Patav. 
1 g vo. J. 8 4 
8 85. 75 perxagire x) "wards YEAAOY 
1 Teog Toy ayer H e To Ei- 


ANON 8 that is, the bete | 
and kw + earned P/ellus, his e to 


the moſt holy patriarch Aipbilin, on mak- 
ing of 95 old ; extant in MS. in Greek, in the 
king*s library ut Paris, in the library of Goth: 
0 that of Fabricius at Hamburgh. 
WE 86. N ns wer Nf rat 5 

S, natacwuvaoNioa 18 zv T6 


v das, Borrs Y EAAMANA, that is, the 


method of preparing round hail, as performed * 


by the famous operator Salmana ; raider in 


_ MS. in Greek, in the king's Ui brary at Paris, 
» and in that of. Fabricius at Hambu 


eo! NIKH@O'POY '7 BAHMMIT'AOY, mid 
Tay Qvonar, agar, that is, * Blem- : 


_ mida of phyſical principles 5. 


88. BAHMMIAAE wg . 
uk 5, Blemmidas on 8 or — 5 5 
art 


tt In the VIIch century alter Chritt. | 
Is * US | ory, after KF, 


1 N : S N . 95 N 


„ 
* 


in Concerning th 
REY bene g an urn 


2 . Ti Cn BITS 


Cee e Harm. nn 


3 de Ort. Chem. (d), and gan Conringins (e); Fabricius ww lh 


Palin, and the catalo 
18. One cannot e: 


of the library of the univerſity; of 
y forbear admiringtofindthatthe excellent G. Agricola 
whe wall acquainted with theſe authors: In the preface to his elaborate treatiſe: 
de re metallica, which was finiſhed before the year-15 zo, and which is ſo ap- 


Leyden (F). 


plauded 12 he enumerates moſt of chem, much i in the . ee 


they are above cited (g). 


19. All theſe be authors, by — only 185 1 oe Signet 


of converting the more imperfect metals into pure go 
ever thought of OE PETR; eee r 17 U = the 1 . 


wan body (b). 


art of making x Vide 8 tis MS. 10 Gee ; 


in the king's library at Paris. 

8 
A Wart; in MS. in by: in . hs 
Kae, 3 4 


Theſe pieces as tron, be | 


their antiquity and ſpecious titles, to have 


tl ted the notion and practice of 
8 . e ſearch after the philoſopher's 


ſtone; a ow are grounds to ſuſpect that 
they are chiefly fragments, and com 2 
monks and other men of letters, livin 
Athens, Alexandria, and Conflantinople, n 
after the times of Chriſtianity; then b og 
into a body, and brought 
probably by the 
of Conflantinople. 
have lived after the rei | 
to have interpolated and alter d his collection 
at pleaſure; ſo that ſcarce any thing can be 
gather d from it concerning the age or reli- 
n, of theſe authors. Neineſius has given a 
earned cenſure of this body of Greek emiſts 


he collector is ſaid to 


in Higb- Durch, which Fabricius ft us in 


Latin*. Indeed, as Herodotus, Clement, A- 
lexandrinus, and other ancient writers, when 
they ſpeak of the learning of the Epyptians, 
are ſilent as to the chemical art; and as Pliny 
ſays not a word of it, we rather agree with 


Conringius and Reinefius, than with Borrichius, 
ths INE extant in this collection of 
rellu Ariminenſis werſu.ſeritfet [<1 


Greek manuſcripts, under the names of Her- 


mes, Democritus, Ariſtotle,” &c. are at leaſt 


_ poſterior to the times of Dioclefian and Theods- 


7" Nen This ATTN eee 


„560 6 Gr. Ts 6. 15 5 a We... 


23ͤĩ˙¹ A 
Hermes, Geber, Artephins.. Flamme!, Bacon, and OW <p wes _ 


firſt book of Hermes, by . Salman, 8v0. 1692. 
See Agric. de Re Metal, Pref. . 


2970 Nulaev rudy, that. i is, che- 


of Heraclius, and 


- $5, * Fit - 


3 argue . and ſome 
i 
15 21 ad 31. Fo 5 
3 


8 eee eee 
the art ſeem'd now. confin'd to the 
a 5 8 and among them few wrote but the 
religious; who, Rok their ſolitary way of 
life, were led into vain enthuſiaſtical ſpe- - 


“ culations, to the great diſſervice and adul- 
2 teration of the art. The greater part of 


them are yet in manuſcript, and ike to 
continue ſo, till chemiſtry is more ſtudied, 


or the chemiſts' know more Greet. 
into ah, r. 
Greeks, after the ſiege 


« are-all wrote" in due val fiyle of the 
2 full of j Jargon; flights, and ob- 
« {curity.” 


Cg Kopurorie fer © 53 ; 
Chit. 2. Zofimus Pea Roan ben 


22 Oh mpiodorus item Alexandring:, 


» | Democritus, nou Abderites ille, fed - 
= neftls gui, Orus  Chryſorichites, Peli- 
chins, Comerius, Fobannet Jr Petafius, 
Pelagius, Africanus, Theophilus, Syneſins, Ste. 
pbanus ad Heracleum Ceſarem, Heliodorus ad 
Theodoftum, | Geberns, Calides © Rathaidibus, Ve- 


radianus, Rhodiaum, Canides eee, Rat- © 


mundus Lullins, Arnoldus Villanouus, A, 
nus Panthens lenetus; farming tres, Cefar, 
Virgo Taphnutia, Maria Fadaica ; bi ammus 
ſoluta arations, unus fohannes' Aurelius pod 


(6) Vide Conrig. de Med. Has; P. 16, 16. 
Improvers of Chemiſtry: | 13 
. 0 458 855 vor ans =. 


laid, ow” of ea 


N 1 1 
| COMET nt on 
* ; * 7 $ ET 7 


i 


E 


nor appear to have Y © 


I} MEI BI! CATED 20. 


e 
proof 


1 


Origin of che- 


mical phyſic 


from miſtakes. 


* 
3 i 1 * ; 4 
8 . : 2 8 "3b 4 | « 2 © 3 « 5 ond 3 _ 7 
3 e „ S £ . * 4 8 42 
4 N 4 2 3 
N n f % % , 
LE 1 * — 
” 


20. Rut afterthe Arabs had begun . 3 
ſpoke of, viz. as including metallurgy and chemiſtry hitherto 


hieroglyphical manner of writing, which obtained among them, cems to have 
given 75 to a practice of calling the means or helps made uſe of for bringing 


metals to perfection, hy the name of medicines; the imperfect metals, by the 
name of ſick men; and gold, by that of a ſound, lively, healthy, durable 
man. From whence the ignorant at length fell into the error of ſuppoſing: 
that theſe were to be underſtood in a literal ſenſe; eſpecially 2 nding the 
impurities of the baſer metals, call'd by the name of leproſy, the moſt'in- 
curable of all diſeaſes. Hence, firft, roſe an opinion, which has fince been 


| propagated far and wide, that the imperfe&t metals might be tranſmuted into 


af 2 635 15 

alchemy fince 

the Greeks. 
. Boo. 


viz, Geber. 


at large: 


* ceed to relate the progreſs. thereof; and who | 


veral writings, the beſt editions, and the or- 
der wherein they are to be read. | 


gold, and the bodies of ſick men into ſound ones, by one and the fame che- 


mical preparation: to which they gave the name of the philo/opher's ſtone, 


or the gift azoth; and call'd its poſſeſſors adepti. 


drugs by chemiſtry ; which Nhaſes had given the firſt inſtances of, but which 
in He n century Avicenna (7) further illuſtrated, in a deſeription of the 
Arabian Julab, or diſtilled raſe- water, and Meſue afterwards confirmed more 


theſe Authors were the following; vis. (1) Geber, 


21. The chief anon 
call'd the Arab, but really 2 | 
having firſt been a Chriſtian, but afterwards. turn'd Mahometan. Heliv'din 
the ſeventh century, and writ in Arabic (&). His works were tranflated into 


The opinion ſeem'd con- 
firm'd from a few fimple experiments of extracting medicinal virtues from 


ly. a Greek by country, according to Leo Africanus; 


8 4 
* 4 3 [ 111% s 
F. 5 
, : * 
1 ; $ 


I 


4 here to obſerve, that in his language, the 
% bhaſer metals are all leprous men, and gold 
% a healthy one. When therefore he ſays, 
*<. vill cure fix lepers, he means no more than 
“ that he will turn them into gold, which 
„ ſhall bear the trial of antimony. But as 

©: he was no phyſician, tis more than proba- 

% ble he never thought of any univerſal re- 


the principal authors were that contributed to 
its advancement; as well as thoſe. who cor- 
rupted it: at the ſame time.noting their ſe- 


And here we judge it proper to diſtinguiſh 
the chemiſts into three claſſes ; either as they 
treat of metals, of alchemy, or medicine. / | 2 
(+). See his treatiſe on the power of the with any other of diſtinction till the twelfth | 


1. % This author appears to have been the 
« firſt great reformer and improver of che- 
% miſtry. His history is very obſcure : the 


% name Geber fignifies a great man, and a 


wo grapes in the univerſity” of Lenden, made 
e the firſt preſent of Geber s piece, in manu 


 « ſcript, to the publick- library; and tranſ-- 
© lated-it into Latin, and publiſhed it in the 


«© king z Whence he is commonly ſuppoſed to 
% have been a prince; and as he wrote in 


« Arabic, a prince of Arabia. But neither 


the perſon nor the time he lived in, is 


% known with any tolerable certainty. 7 
2. le is ſuppoſed to have given the firſt 


% handle to an enquiry after an univerſal 


% medicine; there being ſome expreſſions in 
« his book, which might eaſily enough lead an 
* unwary reader to think he was acquainted 


% therewith, As, Gold thus prepared cures le- 


* pre's, cures all diſeaſes, &c, But we are 


« ſame city, in ſolis; and aſterwards in 


| quarts, 
* under the title of Lapis. Philo/ophorum: It 
contains abundance of curious and utful 
<« things about the nature of metals, their pu- 
« rification, fuſion, malleability, &c. with 


<< excellent accounts of ſalts, and agu fortes. 


«© Several of his experiments are verified by 


„ preſent practice, and have paſſed for mo- 
« dern ae the exaQne's of his o- 


* perations is really ſurprizing, except per- 
« haps in what relates tothe philoſopher's- | 


1 


4 ſtone,” - 
„ — 5 


* 


a medy. After this writer we don't meet 


ĩI tas - 


* 


r 


1 . Nite "By Guus v. 
Lavin by fra ee nd able in cn. re chief of his pieces 


were theſe: | 
ationt pen bend 3 


ay, > IP 
2395 
: : 
* 


I. De alchemia, vel chimia; unt 5 
that is, of alchemy, of chemiſtry: refer the perfection of metals. 
> . ſumns fu. metallorum: that is, of the higheſt 3 * 
me | 
RO De claritate alchimis ; chat is, of the excellence 2 55 
4. De Lapide pbiloſopbico: that is, of the philoſopher's- 3 e 
85 De teſtamemto: that is, of the teſtament. bo Sage; Th a 
6. De epitaphio: that is, of the epitaph. j 120 
5. De inveniends arte aum & argenti.: that is of finding the ; of mk: 
ing gold and ſilver (n). | TY 
22. (2) Morienus, a Roman, who lived as of hermit at Jeruſalem, wrote Morienus 
very ſoberly on this ſecret, and is rank'd amongſt a pobiik authors extant: 


his works were tranſlated out of Arabic into Latin, bliſh'd i in the year 
1152, on the eleventh day of roamed Gran | CT. Lo 
2 3. (3) Albertus Boltadius, * n or Magnus (9), a German, born —— 
at We 


(1) Vid. 5 * L. 1II. p- 136, cone 
Herm. Mea. 3975. 37% 3 
Writings. 
. (=) To, which may be added, . Ga} 
ſuper artem Alchymiz Libri vi. or Cel s fix 
books on the art of alchemy; extant in MS. 
Membr. 4to, in the Bodlezan library; part of 
the donation of Elia. Aſomol: Eſq; 

2. De Alchimia Libri vii. that is, 
books on alchemy, publiſh'd Argen. 1 929. 
folio, 

Geberi ſumma ferfe@tronis magifterii in 
"| on 1 5 is, * height of perſection 
of the magiſtery, in its own nature: very in- 
correctly printed from a correct copy in the 
Vatican library, with the addition of ſome 
chapters; veſſels, and furnaces, omitted in ond 
other; beſides Geher's books of the inveſtig 
tion of the magiſtery, of the teſtament, 

Iden book; 7trium verborum, and Avicenna, 
on minerals, Yenet. 1542. 8v0. ap. Petr. Sc 
fer. e. Fig —=Norib, 1545- 40. e. Fig. — Arg. 
1598. ro. 

4. Chymia, ſtu traditio 2 RENO, 
. Ts atio iſterii ; that is, C emiſtry, 
or the x Atzen of the higheſt perfection, and 
the inveſtigation of the magiſtery ; corre 
in innumerable places by Cap Hor mis. 
which is added, the fame” authors Me, 
Alchimiæ Gebriz. The whole publiſhed by 

G. Horniu:. Lug. Bat. 1668. 12mo. 
The works of Geber are alſo publiſhed in 
Englifs, by Richard Raf. London 1686. 8vo. 

Avicenna's Chemical Writings, 5 

In the next place might come Avicenna, 
- who lived in the cleventh century; arid who, 

ay 00; follower Soranus informs us, wrote 4 


three 


701 on abate” bit has als Rae che- 
| pieces that gY under his name, wit. 

1 Abeba, i Avitem liber de rebut 
2 i. e. ae, or Avitennd's MS. 
on the ſubject of alchemy 62 ektant 2 M of 

Ken 4 


"the Bed ibrary, 
en 457 E 


Digh bead ; ther 
3 es ano Coby 
Abmole Elq; 11 
. e 4 thadurd metallorum. A 
treatiſe of the tincturt of metals ; abu at 
Franchfort 15 50. 450. 2 
3. Chemicus liber, porta elementorum 410 
Chemical book, called the gate of che _ 
ments. Bafil. 1572. V . 
4. Mineralia, jeu ds congelationt & con« | 
glutinatione lapidum : that is, minerals, or on 
the congelation and op ew lutination of ſtones. 
Pabliſh'd with Geber perfeS ionis ma- 
are in ſua natura, and ves of eces on the 
1 22 Venet. 1542. 8yo. Alſa in the 
T. TV. p. 986, and in Mas- 
ers i Cham. T. x, F ny... 
Morienus's F7etings. 
() Add to this, 1. Liber ds compoſitions 
_alchemiee ; or, a book | on the ra” of. 
a Trp hoo Extant in Margers Biel. Chym, 
1 3 


552 de d elta; . aguarum * 
ora ; book on the” os 5 of the mercury of 
waters; found in MS. . | 
"O77 by EI. 4fmole Eſq; 
Account of Albertus Jan 42 bis,” 
writings. 7 
© Aber, Magnus, now ktiown by * 
of 20 volumes in folio, 'is fad to have” 
been firſt diftinguiſh'd by his dalteſs and fta- 
 pidirys * became the” com- - 
mon 


Friar Bacon. 


matics. He died at Oxford in 1284, and was buried there among the Fran- 
os bh his ours as have Veen 1 down to e are a 

e MAOy 
ia, de corporibus 
c Peri ooh & quod in _ inftrioribus 


in veniantur, quoque modo extrabantur : or ca- 


ET 7 pital ſecrets of alchemy, concerning the ſuper- 


FE — and ability, w 


1 e 0 


2. Lilium floris de 6 
from the prickles. OL e 


at Lavingben in Suabia about 1200, in 12 9 prefer 

e and died in 1280: He wrote,  * 355 | 
1. De ney 21-7 4 or, 4'Book 2 minerals (H). 

cbt is, the; yh hover ute C1 


3. Speculum alchemie de e Hl e Kr, chat! is, the mirror of l. 
chez, concerning the compoſition of the ſtone (2). ; 
24. (4) Roger Bachn, an Engliſbman, a monk. We Atminſter, but reſiding 
at Oxford, where he flouriſhed about the year 1226; excelled in alchemy, 
chemiſtry, natural magic, mechanics, metaphyſics, phyſics, and mathe- 


10 J of his Fellow-ltudents, At 1 
quite tired out, he reſolved to ſcale the walls 


of the convent, and run away. In chis at- 
the bleſfed Virgin appear d to him on 


Wall, and there gave him that underſtand - 
ich have fince render'd 


him ſo famous. "He was a Dominican friar, 


and doctor of Paris; flouriſh'd in 1236, and 


a 10 Naudt, and others. 


Chym. 


; briciuey P. 113. De. 


| taught at Cologne, where he had Thomas A- 


ina: for his pupil. He retired from his bi- 


Bop to his monaſtery at Cologne in 1263, 


died in 1280, aged ſeventy-five. Father 


Þ Apbt ſays, in his eloge, that he wrote ſixty 


volumes, moſt of them ſtill extant, many in 
nt, the reſt in MS. Petr. Fammy has _ 
Dad an edition of his works, but not 
twenty-one volumes, fol. Lagdun. 1651. | 
lit of titles in each volume is given 7 Fa- 
He was accuſed 
efended by Trithemins, Miran- 
a general 
reſpondence with the miners throughout Ger- 
many, he acquired uncommon 
lu The feaſt of the beautified Albertus is 


„ but is d 


. ated in the churches of Ratizhon and = 
6705 De mineralibus S rebus motallicis, Lib. v. | 


penhemit, 1518. 4to. that is, of minerals 
and metallic matters, five books, c. cor- 
reQted and republiſhed by Gualth. Herm. Ar- 
gent. 1541, 8vo. And again in the Theatr. 
II. p. 15 
piece of his upon - "Wi entitled 4e Alche- 
mia libellus ted at B 55 1 
{ 9) See Berell. Biblioth. Chym p. 5. 


3 after Albertus might come Thomas - 5 


Aquind , a Dominican, born, of the noble fa- 
of the counts of Aquinas, in 1234. He 


521 in his journey to the ſecond council of 


1 Long whither he had been ſummon'd by 
0 


pe Urban IV, in the monaſtery of OE 


_ Neva, not far from 7 n 1670. 


of ma- 


cor- 


in metal 


here is alſo a ſmall 


E 1 . 


celeſtial bodies; and to ſhew that they are 
found in ſublunary bodies, and how they may 
be extracted from the ſame. 5 
2. De lapide minerali, animali, & plantali; 
3 of the mineral, animal, and Nee 
1 ee Alchemie dere man 
* fratri Ae Reinalas ; 4 or, the moſt 14 * ecret 
treaſure of alchemy, given = 
nad. To which are added Fehan. de Nupe- 
Ws s book of light ; and on Lully's Cla- 
wicula & Apertorium, pabliſh'd b 
Ne with a preface y Fob. 
Bat. 1 T. ill 9 25 Evo. And in the Theat. + 2M 


hs Liber WT benedi2i.; or, a book of — 
ve ily Extant in Theatr. Chym. TAY... 
P- 1 2. 


Aurora, das, 
a reg n A 50 


18 brother Rei- 


Dan. Bren- 


eurnius. Lug. 


6. Commentarium fager. rurbam_ philofapbe- 


r breviorem, ut dicitur : es a commen 

on the ſhorter ur ba pbil oo Extant in 

the ſecond decad o a chym. philo- 

ſepbica, collected by 7 7 Rbenanus. 8 
1625. 97. 7 
| ' ecount of 5 Bacon. 

Ac a: 2: He was Lead AAR ate 

| man of his time; and might per- 


42 aps ſtand in competition with the greateſt 


e that have appear'd-fince. ''Tis wonderful, 
a conſidering the ignorant age wherein he 
“ lived, how he came by ſuch a a of 
= knowledge on all — 1 Lay writin 

% compoſed with that , conciſe . 
<« and ſtrength, and aboun« ſuch juft and 
< exquiſite obſervacions Da 3 that, a- 


« Es WE OW; . 


4 2: $64 0 5 


a 
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. He writ many treatiſes, ſome of which ©. 2 wich the manner which nature : . 
« are loſt, or lock d up in private libraries. obſerves in her operations, would not only A 
„What relate to chemiſtry, are chiefly two be able to rival, but ſurpaſs her, Tn an- 2 
« ſmall pieces wrote at Oxford, which are other piece, sf the nullity of magic, he ſhews, I 
„% now. in print, and the manuſcripts to be with great ſagacity and penetration, whence | 

« ſeen in the public library of Leyden ; having ** the notion ſprong, and - how-weak, all pre- by wm 
«+ been carried thither among Y2/iu/s manu- © tenſions to it are. Admiration, the parent | © 
"vi . from England. In theſe he attempts of magic, is the offspring of ignorance, de- | ' © 2x 
„ to ſhew how imperfe&t metals may be ri- © upon a vitiated imagination: when 


1 pen d into perfect ones. He adopts Geber's * weak minds perceive an whoſe cauſe 
* notion, that mercury is the common baſis is hid far in the dark, they e have 

of all metals, and ſulphur the cement; and ** recourſe to a demon to ſolve the difficulty ; 
* ſhews, that it is by a gradual depuration of for they fancy, it muſt be the effect of ma- 
2 the mercurial matter, and the acceſſion of a ** gical art, or the intervention of ſome ſu- 
+ ſubtile ſulphur, that nature produces gold ; © pernatural power, This popularrefage of 5 | 
«© and that if, during the proceſs, ' any other “c ignorance the judicious author deſervedly Bhs 2 
third matter happens to intervene, beſide *©* confutes, and ſhews there is no ſuch thing 135 
„ the mercury and ſulphur, ſome other baſer as magic; unleſs by that word he meant a 
« metal will ariſe, ſo that if we could but © knowledge of the properties of bodies, and 
<« jmitate nature's method, we might change the methods of nature; by a dextrous ap- 
*, other metals into gold. 9 « plication whereof many things may be pro- 
4 3. Having compared ſeveral of Friar * duced more ſurprizing than all che pre- - 

« Bacon's operations with the modern experi- © tended magie has ever effefted. 
c ments of M. Homberg, made by direction « 56. Such was the ſcope and tendency of EI 
4 of that curious prince, the duke of Orleans; ** his writings. What reward he met with 8 
e judge that Bacon has deſcrib'd ſome of * is abominable to ſay: the man who had | : 
« the very things which Homberg publiſhes as thus overthrown the idle nſions of the 
«© new diſcoveries. Thus, for inſtance, Bacon ** believers in magic, was himſelf branded for 
6 teaches ex y, that if a pure ſulphur be a"magician, excommunicated, and impri- 
« united with mercury, it will produce gold : © aac Fx 3 
% on which very principle M. Homberg has «« 6. His works are printed in $vo and : 
% made many experiments for the production 1 zmo; under the title of, Frater Rogerins 2 
of gold, deſcribed in the Memoires de PAca- ** Ba de feeretis artis & nature, and in folio 
« dem. Royale des Sciences ®. r 4% at London, From a repeated peryſal of 

« ,, His other phyſical writings ſhew no * them, we find our friar was no ſtranger to 

% leſs genius and force of mind. his trea- *© many of the capital diſcoveries of the pre- 
44 tiſe, of the ſecret works "of art and nature, ſent and paſt ages. | 
<<. he ſhews, that a perſon, who was perfeftly 7. Gun-pow er he certainly knew: thun- | 


„ 1, M. Heber, in his Eu du fouffre principe, gives us two experiments; the'firft with 
mercury, which dia being expoſe Pap harm 41. ceaſes to be fluid, becomes a powder 
heavier than — at length acquires ſuch a fixedneſs, as to be capable of remainin 
red- hot for twenty-four hours, without loſs ; tho* upon applying a naked fire, the teſt 
part flies off in fume, leaving a piece of hard metal, form'd of the mercury, behind. 0 
ther experiment is with regu/us of antimony, which, upon being expoſed to the duke of 'Or- 
lean;'s great burning-glaſs to-calcine, gained one tenth part in weight. From theſe experi- 
ments he concludes, that light may be introduced into porous bodies, may there fix, and increaſe both | 
their aveight and bull: and that the light thas retain'd in mercury, becomes inſeparable therefrom in Tory 
| the moſt wehement fire z and even changes the formof the mercury into a malleable duttile metal, bea- . | - 
Vier than any other metal, except gold. Mem, de PAcad. An. 1705. | 7 | 25 
2. In another place the ſame author argues, that gold 1 principally of two kinds of — oi 
matter, Viz. mercury or quickſitver, and a metallic ſulphur ; the latter, according to him, being no . i - 
other than light; either of which-taken apart, evaporates avith the leaft heat; but when join 
| together into a metal, after the manner ju mention'd, they loſp" their wolatility, and become 2 
fixed, that the moſl-inlenſe fire of our laboratories cannot ſeparate them. Mem. de VAcad. 
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« 3 eee 7” (-) Extant. in * colleBion. wy 
“ duced by art z for that ſulphur, nitre, and writers 4% vera ee. Baſil fol. 4 D. 
« charcoal, which, when ſeparate, have no 1561. b 
4 ſenſible effoct, yet when = ate * 4-7 yur (e] Extant, in the Theatr. Chym. * II. 5 
** a due —_—_ and cloſely n'd and 
1 a lg pig hes A more p. 613, and 616. 

« [ein cription of gun-powder cannot ( To theſe are tack'd ſeveral N of 
ven 8 


1 


«« and the ſtructure of an air pump, is paſt . mirror of ſecrets; printed at Frantfort, in | 

a contradiction,” * J. IJ. Schreunetter, An. 1663. 5 
See farther concerning the life and writings nk proper here to  ſubjoin a cata- = | 

of this extraordinary. perſon, Wood's A4then. 12 4 of this great man's writings, ſo far as 

Oxon. p. 136, &  Wadding. in Annal. Or they are come to our knowledge, having 

Minor. ad Ann. 1266. and 1278. Leland de ſome reaſon x > A + tho Ay 5 

Seriptor. ©. 236, Bayle's Dif. Fabric, Bib- are n ee | 


* ger 


3. 


3 e e ut the” K p (0. 
| De tate magie; or, nulity o magic (i 5 
4 Scripta ds arts cbemis; or, writings on the artof 5 blind: at : 
2 in 129, you 005 ow 35 we find W NED 3 in 


« «= ory of the. 3 He likewiſe 5 Verbum abbreviatum de lene wiridi 5 5 
46 * mentions a ſort of inextinguiſhable fire, pro - Secretum ſecretorum nature, de lauds deri. 
pared by art: which ſhews he was not un- dis philaſophorum, 


10 25 uainted with phoſphorus. And that he (+) This character ſeems rather to belong to 4 


« 


16. Bop. 6 16. Reger Bacon epiſtles on the ſecret 7h 
arti: e natures, & de nallitate magies. Opera works of art and nature, and the non-exiſtence, 
Fob. Dee. Londin. e pluribus. exemplaritu; __ of magic, by Jobs Dee of London; formerly | 

_ goa l & pn ets ar gh reflituta. 
Ot & quodam vori 


Th Eis f nus $TRY. 


LT or ohe mince of alchemy (s);. and another d 
rinted one, which is preſerved in MS. in the library of Leyden. 


2. 2 chemicum; or, the treaſure of chem 


De ſecretis ariis, bent, wot nature oberibus om ye of 5 


„ 1 mec] 1. 


2.3 


p. 433. and in ae. Bibliath, Chum. T. I. 


in words: yet a Jeſuit, Bar- the ſame author, vis, _ 
" Schwarts, ſome ages after, has had FH e Ke de dono dei. 


a notion of the rarifaction of the air, | the Specu um ſecretorum of Friar Bacon, or this 


5 AM Med. * I. A P4394 en 5 LES og 0 . 
5 5 4A —— Bucs Writings. Eos 
* 6 ebemia. „ I. Iwo iet d. . 
culum alchemia. > 2᷑3Üũ, Mirror of alchemy. .  * 
ſaurum chymicum. 3 Chemical tr aſure | 
| '- De ſecretis artis nw nature . af Of the ſecret works of art and nature, 
| £9 de nullitate mag the non-entity of magic. 2 | 
g. Specula mathematica. 5. Mathematical mirrors. | 
* 2 eU in vo. An. 1608. VVV 33 of ae 7 | 
De arte chemi ſeripta. & 5 55 ritin upon art chemiſtry = | 
1 8.  Breviarium To 5 8. B I of God's TZ oa 9 5 
1 Verbum abbreviatum de leone viridi. - 9. A word of the green lion. 5 
10. Secretum ſecretorum _ nature 4 . 10. OT eee n pie 
lapidis philofaphorum. | ; the philoſopher's ſtone . e 
11. Traden irivmwerborum. 121. Treatiſe of threowerde. 75 15 ; 
12. Epiffola de modo mi cmi. 13. Epiſtle of the manner of mixings 
13. Epiftola /ecretifima  ponderibs. 13. A ſecret epifile of weights. - 
14. 92 — fecretorum. - 14. Mirror of ſecrets. ; 
1 


e POETS: 1135. Great work, addreſſed wy Po 2 
5 men IV. found in the library of Dublin, 
lately publiſh'd by Dr. Jeb, in folio. 


compared with numerous copies, and reſtored 
pas | Be ws ek ad nv de 
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| hom ons on en no leſs falſely charged on him as He a or mag 3 


and hereſy (). 
„„ George Ripley, likewiſe an Enghbman, and Canon: of . | 
flouriſhed much about the ſame time (z). He — F | 

wy Duodecim Por Hes or, the twelve gates ( 2). 2 5 AE om 5 LN 3 i 0 SO 
2. Medulla chimica: or, the marrow of chemifioys. „ 

A piece on alchemy compos d in u verſe, 3 now . in es 


MS. in ie library of L.. i works were publiſhed rogether at Caſſel, 


« cjous in all diſcaſes,”- Tis ſaid, that — 2 
: Jes ſent an hundred thouſand: pounds, for 


Rhodes, to enable them to defend 


_—_— Turi: . 


jj 2 
veral years ſucceſſively, to the —— of 2 


But for bis fate and 
Anton; Bibliath. 1 
er Fee aun 


e * Bibles Macs: e Sin 
W de Ler. 1708. p. 199. Ee el, 


in 89. 1649 (9). | 
" Sex alſo te merrurie philoſophoraum, or, a piece oa che mercury of the Phi. „ 
| loſophers; and commentarium Fermgſi philoſaphs, now in MS. in the library of „ 
26. (6) Arnoldus de Villa ee. livedia he threenhcencry do) eee tl. 5e „ 
xc > ce The e * Wn 
e Loi on ns 
tiam were 3 ds. 0 cum W Ee 1 of the 8 for the of © 
dam partim ig. Job. Dee, partim edintis. real knowledge: with notes, partly by the * 
Cum reſponſſone ad fratres Wee erucis See ſaid Jobs Dee, and by the — and 175 
p + cone By 8 | an anſwer to the j brothers of 
EEO Menn Hamburgh 1618, 8vv. | 
oa ea F 5 Or. Cher, ry 122. ' {8) Ducdacimn portæ axiomatum in 1 4 
| and Barel!. Rull. p. 37. - Or, twelve gates of e 9 
; He count cans of Ripley... (6). To hich may be added, | L 
z} 4 This author live 1 1. Pupilla oculi, the p pupil of the eye, with. A 
ard IV, to whom, an. 1577, he de- 2 preface; preſerved in MS. in the Bodlejan * 
6, IH hia book, entitled, Theta gates: library, given by Elias Aol. Eſq; "If 5 3 
„ His writings are all very good in their 2, De * ignium phillopberum & ei. Y 
„ kind, being wrote in Bucon's manner, only buldum pr . eaperi mentis; vin. of the 3 
more allegorical. As he was ne phyſician, management of the fires. of the philoſophers, 5 9 
he does not meddle with any. thing of the together with ſome approved experiments: #2 
<< preparations of that kind ; but treats much found in MS, in the Boaleyan library, part of ; A 
of che cure of metals, Which, in his lan- the donation of the ſame perſon. * I 
_ «, guage, is the purification and maturation For a farther account of this author's wel : A 
2 3 He —.— Geber's and Baton's+ tings, ſee Fabric. I 7 p. 104 ED 1 
„Er. les very religiouſly; and maintain'd, Hecount of Arnoldus de Villa Nova © © #4 
<<. for inſtance,” with new-evidence, that mer- (c) This author was a Frenchman, and a: | 9 
is the univerſal matter of all metals; nominated Arnaud de Vill. Me ve, from Fils © *Y 
ae) ae 283 ſed to the ſire with the pureſt Neu ve, the place of his nativity. He was 3 
became gold; but that if ei a celebrated philoſopher, er, phyſician, and che- 9 
: M 3 of them be cl or /eprocs, that is, in · miſt; and thought to eply ſrill'd in al 3 
««. fected with any impurity, inſtead of gold, chemy. Van 3 great admirer of 3 
We” yon other metal will be produced. Arnaud, attributes 60 bis ha f. firſt introdueing ; 
* adds, that as. een are al. of chemiſtry into medicine. tie was ſent b7 
is ficient for che of all metals; ſo Frederich, king of Sicih, to cure Pope Cle- © 
< of theſe may an univerſal-medicine, or uni- ment V; but being ſhipwreck'd in the voyage, 
«« verſal metal, be produced, for curing of all died in 1313, and was buried at Genoa.” The 3 2 
the ſick; which ſome have inadvert:ntly Spanierds maintain he was a Canalam ; tis cer- ; $ 
« underſtood of an univerſal medicine, eſſica- tain he practiſed phyſic at Barcelona, Whence 
he acquir'd the Catalarus He was 
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to Pope Clement 


by Fer. Magi ſerus. Fr. 


emily of the Lullies in Barcelona; 
tem 
«« nently verſed in the peripatetic learning 


De Al:hemia. On alchemy. And .. | 
86 Semita Semitarum. The e of bab. 
To theſe may be added, 111 


5 Roſa novella, The new Roſe. 


Mola ad papam Pium. An Epiſtle to P ope Pius, 15 505 N 


0. e A new pr ; ons al t 


5 0UUS Splendor, vel lumen. A new light, or br :ntnels F ö Wray 1 
4. ' Flos florum. The flower of flowers. g 550 5 
8. De furno philoſophico, On the philoſophical furnace. . 


De ſecretis naturæ. Of the ſecrets of nature. 


5 De nova compoſitione lapidis vite Allleſapborum. 
ol the ſtone of 18 of the philoſophers. 


Of a new compo | 


8. De princpits naturalibus, a Clementem Phan. ot natural prin 


9. Opus in arte majore. 


27. (7) Raymu 


| e cect e nova. e 1 e 1315. I; was one of 


* 


His 


ff 2 writings. | 15 
(a) Beſides theſe we have of his nile; 
10. Speculum eee. cl 12 artis chimice my- 


feria, etiam ſecreti luculenter enodantur 
t& explicantur. has "led of alchemy, 
wherein the moſt ſecret myfteries of the che- 
mical art, are clearly unfolded : firftpubliſh'd 


gio deſeripta ; ac traftatus de Japide phi- 


His works, together with his life, 
written by Symphor. Campegin: ; z to which is 
added, a tract onthe philoſopher” s ſtone. Lugd. - 


1530. 8vo, 

12. Opera, cum Nic. Tawcelli annotationi- 
bus. Works, with the annotations of Nic. 
Tawcelius. Baſe. 1585. folio, © 

13. Theſaurus the/aurerum. The treaſure 
of treaſures, preſerved in MS. in the Bodleyan 


library, part of the donation of E.. Aſomale | 


Eſq 


Or, of the ſolution of doubts in alchem 
in MS. extant in the ſame library, pivew” 


Sir Kenelm Digby. 
Account of R nd Lully. 
(. 4% 1. This author is ſaid by DE les 


“ have been born in Majorea, and by ſome 
„in Minorca, but ſprung from the noble fa- 


ſpeak” of him as a perſon emi- 


indeed appears from ſeveral ef his 
He had the addreſs to introduce 


rancof. 1602; 8. Aﬀer- 
wards, together with his other chemical wri- 
tings, by the ſame editor. Frante 1603. Bvo. 

11. Opera, una cum ipfius vita, a Symphor. © 


14. Tra#. de folutione dobiorum in alchemia. þ 


His co- 


"A ny on che grand art: which pie 0 es 4 T Ul. 
in MS. in the library of Leyden (d) | 
nd Lully, a 9 Kors at Barcelona (e) \ in the 3 123 5, 


. 


«© a new | kindof tranſcendental art 5 from | 
& him the Lu//ian art; by virtue whereof a 
man might diſpute whole days upon — 
«« topic in nature, w thout | 
« thing of the matter. Ihe drift thadoo= 
« trine was to diſpoſe the ſeveral ſorts of be- 


« ings into divers climax's, or ſcales, to be 


« rundown in a deſcending progreſſion. Thus 
% whatever was propoſed to be talk'd on 
46 * hey would ſay, firſt it is a being; and con 


uently, one; true; good; then, every 


being is either created, or wncreated: and 


« every created being is either body, or ſpirit, 
« &c. But, at length, perceiving the vanity 
« of his own art, he quitted this barren ſu- 
„ perfluity of words, and went over to che 
« other ene : 4 Fo _ | 
. na ng him to ; 
e ral ed — preach another 

a 9 of doctrine; E ches ſpeaking of that art, 


he ſays it is only to be acquired by experi- 


«« ment, and cannot be conveyed to the under- 
« ſtanding by idle words and ſounds. . 
3. Lui, beſides what he did a - 

laſtic way, writ ſeveral volumes after | 


13 6E ing his manner of ſtudy : 'tis difficult to ſay . 
how many; for it was a common practice 
with his followers to publiſh their perfor- 


“ mances under their maſter's name. His 
later works are, beyond all expectation, 
* excellent; ſo that it may be doubted, whe - 
«* ther they were the production of that age. 
4 So full are they of rthe experiments and ob- 
* ſervations which occur in our later writers, 


e that either the books muſt be ſuppoſititious, 
1 go ancient * maſt 5 been ac. 


4 e 


15 


ie 


writi 


the quinteſſence. 


2. De accurtatione lapidis phioſopborum. Of omg the work of the 


philolopher's ſtone. 


3. Codicillum, ſeu vade mecum ' de formations. 
dicil, or vade mecium webs malig of greens) 


Clavicle, or betle boy. of: the else fone 


Pray, of Leyden ( 
4. Clavicula de l. 55 
F. Teftamentum. he Teſtament. 
"i Apertorium. An apertory. 


7. Baue, ad e E raue to. 
ee 


8. eee ee 
De mercurio. Sentry. 

10. Speculum magnum. The 

11. Teftamentum noviſſimum. 


12. 78 ad Robertum tee "Wl 


a ( 
iis Wn Aphoriſms. | 


at mirror. "2M 
he laſt. 5 PEEP 


* 


EE 


TEL 


* 3 * 9 IE 118 
3 3 * 1 
gb. YE 
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piſtola accurtationum. 7G net of ſhort 


a 5 De inveſtigatione occulti ſecrets. 


1 15 ee accuriatiemis. e 12 ATE: + 


1 wich man things which Py 
r 


* &e, And 
% dred years 
„ Bacon, 

. He travell'd. into Mauritania, where 8... 
* he is ſuppoſed to have firlt met wich che- 


veries of practice. He 
intimations o >borus, which 

8. W e the veflal fire; the of Helmontii, 
he muſt have lived two hun: 
fore either Helmont or Lord 


* miſtry ; and to have imbib'd his princi les 


1 of the art from the writings of Ge 
which opinion is countenanced by the con- 


_ © formity obſervable between them. 
25. The Spaniþ authors aſcribe the occa- 


« fion of his journey to a paſſion; he had for a 


3 10 maid, named E/eonora, who obſtinately re- 
4 fuſed his addreſles. Upon 
* the reaſon, ſhe ſhewed him a cancer d breaſt; 


enquiring into 


* Lalh, like a generous gallant, immediately 
< reſolves on a voyage to Mauritania, where 
*© Gaber had lived; to ſeek ſome relief for his 
e miſtreſs. - But others ſay, thatfrom thence- 


4 forward he devoted himielf to penance; and 
W 


unn other pious exerciſes, 


dee Mirbef, Pohbif, L. L e. n. 1 66. 


e 4 


„ * . 139 
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relating 


Ecelgſ. T. XE e. . 


Of the ae of the Ep feces 
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infidels, 
* vicw to which he learn'd' Arabic at «xe ; 


Laſs nm ears of age. At his ſollicitation, James, 
ng of Ar tagen, founded a ſeminary in Ma- 
11 Jerca, for the education of miſſionaries. After 
„which he travell'd thro' France, G 
death in 4fice, for preaching chriſtianity,” 
the o- 


ther an alchemiſt, and originally a Jew. /'Tis 


and Foglondi and was at. laſt ſtoned to. 


Be 


There are ſaid to have been two. Nm, 
Lallies, the one & friar and a m : 


ary there are above a hundred chemical MSS. ; 


Laih, Rep unpubliſh'd, in the 
But for more 1 

, ſee Vine: Mutio's 

ria dei ons lere; Difſertationes He 
floricas d, "Cult — de B. Raimunds 
Lullis. Maill. 1700 Memoir: de Trev. 
Now. 1701. 
Berrich. 4. *. 
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1. De 1 — 1 e ſou es . or che ſecret ot nature, or „ 
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upeſeiſſa. 


1420. 
Iſaac Hollan- 
2 and John 

Iſaac Hollan- 
Aus. 


The " Hiftory ef 


have written to the number of ſixty 


; Gare ur hs a4 * 
5 4 * 


All which pieces are in Ms. in the library of Loyden. 
volumes on et ſobjects (50. 


He is even ſaſd to 


+ 


28. (8) Johannes de Rupeſciſſa, a Franciſcan, died in priſon, about the year 


1375. 
having 


He wrote many pieces on alchemy (i). Pantene cenſures him as | 
advanced things falſe and ridiculous (). 


9. (9) Mat Hollandus and Jobn Iſaac Hollandus, born at Stolk, a village 
of ade wrote ſeveral pieces on alchemy, wherein they deliver” my” ET | 


craordinary. experiments (Y, vis. 


1. De lapide philoſophorum. Of the philoſopher's ſtone ( 2 
2. Scientia cbhimiæ. The ſcience of chemiſtry. 


3. De prejernome inſinita. Of infinite projection. | 
4. De mineralibus & vera metallorum ee 


true tranſmutation of metals 0. 
YA fair copy of al 2245 0 chemical wks, 


" . 


And May Bibl. 2 . 1. 
| a the roſary of _ © their effects; and ſeem 5 underſtood, 


4 8 


Hike his great 
525 


E. fol. T. II. p. 126. 


tranſcribed in 1483 and 1484, in two vol. l. 
is preſerved in the Bodleyan li 
El. 4fomole Eſq; See alſo Theatr. 
and IV. and Mangeti Bibl. Chym. T. 1. 
* His writings are; 1, Liber 
dr confectione ueri 
2 of magiſt 
her's ſtone. 
of alchemy. 


magifterii 


ubliſhed with other pieces 
Collected b 
Chym. T. a p. 191. and Manger Bibl. 
p. 80. 
Liber lucis; Book of light: publiſhed 


iven by. 
us. T. III. 


LENT true = ; 


Gratarolus. Baſ. 
In the Teatr. 


with, the Secreta alchimia mat nalia of Tho. 


Aquinas, by Dan. 2 4. Bat, 1598. 
270. in e This 5 Teil. 5. 57 
p. 84. 

3. Nefarium philoſophorum : 
the philoſophers ; from a double 3 Ex- 
tant in Mangeti Bibl. Chim, T. II F. 87. and 
1 1 5 

72 5 De cinfilerations quinte ofenti rerum 
3 Of the 5 of the quinteſ- 
ſence of all things. Ba,. 1599. 8vo?®. 

', Account of Johannes 421 Nopeſcila. 

4) * This author is held as the patriarch 
« of the chemiſts: his writings are many, 
o cal to be procured, and of great weight. 

des his theological pieces, he wrote 
<< many chemical ones; and had wrote more, 
« as having a ſtrong chemical taſte, but that 
predeceſlor "Bacon, he was 
« accuſed 
«© where he pined away, and died of grief; 
« by which means he was prevented from diſ- 
« covering many {{crets of nature, which he 


No "was become maſter of.?“ 


Actount of Iſuac an John Hollandus, 


hey d 
. it from lead, blood, ſulphur, 


ic, and thrown into priſon; 


(%) © 1. Some ſay theſe were father and 
0 fon others, that they were brothers: whe - 
„ « ther, ij not eaſy to determine. But certain 


* n Herm. Med. p10, n 0 and Borel, 250, Fr 02 1 5 


_ © ration, and 


5. 
hens is, „ were Sue hn of eat parts 
, and ingenuity, and wrote on 2255 topics 
« of chemiſtry,with all the copious eloquence 
of orators. They ſeem to have lived in 
« the thirteenth century; but this is not aſ- 
* ſured. The whole art of enamelling is their 

invention; as is alſo that of colour ing g Fits : 

e and 8 ones, by the application ofthin 

oy metal lates thereon, . 

2. Their writings are in the form of pro- 

wi alk; and they deſcribe all the operations 

to the moſt minute circumſtances. The 
© treatiſe of enamelling is eſteem' d the great- 
« eſt, and moſt niit d part of their Works; 

« all that relates to the neceſſary fuſion, ſepa» 

reparation of the metals is 

ey write excellently of 

« diſtillation, fermentation, pu trefaction, and 


< here deliver d. 


at leaſt, as much of theſe matters as an) of 

. the 9 9 publiſh'd a ſmall Trea- - 
riſe of * flonez which, th 

hold, may be vm ared from = body <4 


< nature. cribe ways of producing . 
mercury, 


“ and other matters. They furniſh ſeveral 
„ experiments on human blood; which Vas 
«© Heluont and Mr. Boyle have ſince repeated. 
Faracelſus likewiſe has borrowed freely from 
them. There goes a very large work; in . 
6 falle, under their name, of the confirution : 
1 'of chemical furnaces and infiruments.” 

(m) Extant in the. Theat, Ch. 1 1. 
142. 5 
N TP wy Opera e [Got de lapide bibi. 
wm. Mineral works, or on the philoſo- 
ers ſtone. Extant in the Theatr.” Cm. 
LI. p. * Wee e at Middelb. 


ae vo. a mineralia & vegetabilla 
OT n e works Oe b  . 
wo 1 


8 3 
7 2 . 
2 $77; A 
* 


era -Of « 
. De 


2 at Er, 


etabilibus. of N 

30. 7 Deg Bafil Valentine (q), is commonly ſaid to have been 
8 at Erfurt; tho we are inform'd there never was: 
furt; and both his Names ſeem apparcntl 
the Greek, the other from the Latin. He was 


; * 
2 ; 1 
1 


| oi 1 We MY wt Dis 


ſkild in the — * 


chemiſtry, as may appear from his ſingle piece entitled Currus 


Þ . 


or was he leſs eminent in the more ab 
was the aſcribing medicinal virtues to every 

can be more abſurd, laclose, or pernicious. Yet 
nce infected all the tribe of chemiſts to this day. He alſo... 
ſhews himſelf to have been both a divine and à phyfician; an 
wiſe to have been famous in the courts of princes. 


than which nothin 
ſame fatal error has h 


hal chariot of antimony; wherein many of the 1 
modern, are accurately comprized,and faithfull 


ydeſcribed. 
2 — of the art: his chief failing 


g procured from antimony z 


and ſeems like - 
He is ſuppoſed to haye 


2 lived an [Bi earlier than Paracelſus; and was the firſt that broach d the doc- 


* 


0 15 
1 bit; e works. 


17 .d the pieces above 0 n 
we a'ſo wrote; 


1. Manus Philofopbica; che philoſophical 


' Dy ſalibus & oltis metallorum. Of the | 
Ale. and oils of metals“. 
Teenlatios of chemiſtry to ee . 
„ All the authors hitherto rehearſed have 


1 been chiefly confined to metall ara. 4 
«c few particular bodies, as metals, als. as- DEW 


« tificial gems, c. about which all the che- 
« miſts from Zofimus to Ho/landus ſeem to 
have been employ'd. We now. proceed to 
« the ſecond claſs of _ chemiſts 5 wiz. thoſe 
* who. have cultivated the art with a view to 
« medicine; whether in order to find an uni- 
24 verſal remedy, or icular ones, in the 
« „ common way of phyſie, Ba Valentine 
% in the firſt of this VR,” But the learned 


M. he Clic thinks there are alſo indication: 


_ of chemical medicines in Thaddeus the Fl- 


R rentine, who lived in the [thirteenth century 
in Albertas Magnus, Arno!dus do Villa Nuss, 


Lullh, Friar Bacon, and {aac Hollandus . 


And here it is very remarkable what Guaine- - 


rus, who lived at the beginning of the fif- 
teenth century, declares 3 wiz, that, a cer- 
e tain hermit and great alchemiſt of thoſe 
; times, after having labour d many years in 


bx * his way, at length diſcover d that the great 


romiſes of alchemy were vain ; * 


* ee Lene 


e 18. And the 
F Soo Uh D p18 786. 


— 


K 
neus adds; that Knife was. — — 
&.. this hermit for communicating to him 


1. Helmont has taken 9 
Fo, ER Ox this author was 5 


a dixto Sb eee , 


three chemical Pepe from whence Abate borrowed 


many 
byſician.”. Gref. 


55 * 25 J 
3 


i 


good remedies of his own diſcovering |. n 

after this example it appears, that many other 
turn d phyſicians, 2 4 

Account of Baſil Valentine, - | 


or to Paracel/ur 
« a hundred years; an 4 he lived in 146 
And ſome fix his birth to the year 1394. 
„ 2. His writings are much commended, 


and much ſought f tho there are ſome ſpu- 


. Fr rie He wrote all 


« in High-Dutchz. and but few of his pieces 
or. have been tranſlated into Lotin.. In expe-. 
<< rimencs he may be depended on for his ex- 


* aQtneſs $a oe veracity : his ſtyle is clear, open, 


« and pure; except when he treata of his ar- 
4 can, arly of the philoſophers 
5 lone; where he is as obſcure as the teſt. 
at's © ney ſeem to have been the —_ 

« who. applied chemiſtry to medicine; for 
© after every. prepar ation; he eee ee 


| - givs ſome medicinal uſe thereof. He it was 


ewiſe who firſt broach'd the doctrine of 
© the three chemical principles, ſall, fulpbur, 
7 and mercury, which Paracelſus afterwards 


1 propriated; and it might be ſhewn that 
8 Helmont, — elder Lemery, and 


1 „mn) others of modern fame, owe a great 


part of what i is moſt valuable in them, to 
4 this author: ſo that it is not 3 
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many of his doctrines. He wrote a multitude of pieces, all very d 
\,.-+ --» and ſome likewiſe on the art of phy “. 
cba and. 31. (11) After the five laſt mentioned authors appear d; an en Lag | 
alchemical footing among the chemiſts, as we 1 intimated, that all diſeaſes of the hu- 
phyficiani., man body might be radicallycured, 72 ect health reſtored, and life prolo 
= to any number of years, by means of one ſingle alchemical medicine. Puff d 
Elated with up with this notion, wherein they were not a little confirm'd by the efficacy 
Jome fucceſs, of ſome violent remedies, procured. by chemiſtry, the chemiſts began to ex- 
” tend their empire over the whole healing art. At that time phyſic was 
overſpread with the ſubtile figments of the ſchoolmen; and couch d in words 
Efpecialy and phraſes without meaning; in effect it was Galenical all over, and directed 
* euriny abſolutely by the deciſions of the Arabs. Hence the phyſicians were unable, 
dikes 1A by their bleeding, purgings and the few efficacious medicines in uſe, to cute 
»/e of mercury, the venereal diſeaſe, which had then lately made its appearance. But the 
©. chemiſts attacking it with more powerful medicines, and Carpus in particular 
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4 with mercury, diſcover'd the cure; which increaſed the triumphs of chemiſtry 
| and utterly baffled the Schools. jj 
Promiſe 32. This gives us a melancholy idea of the ſtate of the phyſicians in thoſe 
ras times; who, after infinite pains employ'd in enquiring into the nature of the 


human body, and thence tracing the rife and cure of diſeaſes; had the mor- 
tification to find all their laborious writings on ætiologics, diagnoſtics, prog- 
noſtics, diætetics, and therapeutics exploded, as idle and uſeleſs, by the arro- 
gance of alchemiſts; who without regarding diet, or attending to the cauſe and 
| nature of the diſeaſe, cured all by the mere application of one ſingle medicine. 
But perform 33. But this new notion that obtain'd at firſt, and found many partizans 


Ts when it came to be more maturely weigh'd, was found vain, Ong be de- 
| 15 WHP 1 8 ſtructive; 


« chemiſts, and the founder of the chemical 4to. Alſo with the Muſem bermeticum re- 
% pharmacy. I Praun | ant 
% 4. Fan Helmont writ upon the alcaheſt, 1678. 4to. And in Mang. Bibl. Chym. T. II. 
** or univerſal menſtruum ; and Zwe/fer, pre- p. 413. | . 
«+ tending to know his ſecret, deſcribes it as ee Chymica : ot, chemical reve- 
«a preparation of vinegar and verdigreaſe lation. Ff. 1624. 8vo. 
% diftitl'd, till the verdigreaſe diſappears, But 5 Currus triumpbalis antimonii: or trium- 
* Otte Tachenius ſhews, that Zwelfer borrow'd phal chariet of antimony : tranſlated into La- 
the whole proceſs from a book of Valen- tin, and illuſtrated with à commentary by 
% tine's entitled, Srangieft ; where indeed it Theod. Kerckringids Amfl, 167r 12mo. 
*« is defcrib'd in terms plain enough. Sothe 6. Tra#atus chymico philoſophicus de rebus 
% {al volatile oleoſum, which Sy/vins de le Be naturahbus metallorum & mineraliuam, A 
« has long had the credit of; and many other chemico-philoſophical treatiſe, concerning 
' ſecrets that make a figure in the modern things ſupernatural in metals and minerals. 
authors, are originally derived from Baf/ Franco; 1676. gvo N 4 
% Vatentine,” | . Chymiſche ſchrifften alle, &c, that is, all 
(e) His chemical writings are: 1. Opus ad his chemical wr.tings, both printed and ma- 
atrumgue:; printed in the That. Chym. T. IV. nuſeript, enlarged and amended, and divided 
N pP. Ist. | into two parts: in High-Dutch, Hamb. 1677, 
| 2. De magne lafide antiquorum ſapientium: vo. with figures. And again, Hamb, 1717, 
on the great ſtone of the ancient ſages Ex- 8vo, Js 55 . 
_ © tant in Mag. Bi, Chym. T. II. p. 400% 8. See alſo Baſil Valentines lat will and 
3. Practica, una cum xii clavibus,, & ap- teſtament, with his manual operations, and a 

8 practice, together with the twelve tract of things natural and ſupernatural. Lond. 

eys, and an appendix. Tranſlated out of 1671. 8vo And his triumphal chariot of 
High-Dutch into Latin, and publiſhed with antimony, with the true book of Syagfixs, con- 


* 


m of amplificatum, France 1677, and 


_  reifus 
in phyſics tho? a lender 


33. At three years of age 
eunuch by a ſow. 
women; tho' his 
He was inſtruct 
proficiency ; but as he grew towards 


Trit 


(5) © 1. Paracelfus comes next on the ſtage; 
Vi wag irregular, unaccountable man ; 
„ whoſe hiftory will have the air of a para - 
« dox. He reformed and alter'd the face of 
* medicine, and turn d it into the vein of 
« chemiſtry, Never did any perſon bear ſuch 
« different, inconſiſtent characters. Amidſt 
_ « ſomuchdive 
_ © attention and addreſs, to keepthe truth in 

«« view, and purſue it without deviating into 
% any of the tracks of fable and fiction. To 
«© hear the generality of chemiſts talk, he was 
* nothing leſs than a god; nay, tis a tradition, 
« which I find { peopel believe, that he 
is not dead, but ſtill lives in his tomb; 

«« whither he retired, weary of the vices and 
4 follies of mankind. et others repre- 
«« ſent him as one of the = 10us, 
and worthleſs of the race of men. 


« 2. To aſcertain ſomewhat: of the eo 


- ©. rafter of this memorable perſon, we have 


* 


org 


W 
* — 
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ſtructive; and the boaſts of the chemiſts ap : 
pride. Of this we may find abundant proot in the life and writings of Pare- 
ye bb 8 8 3 * 

: 12) Aureolus, Philippus, Paratelſus, 75. e Hohen- 
| WY on the ſon of Vilbelmus Hohenheim, a learned man, and licentiate 7 
itioner, but poſſeſſed of a noble library; being us. 
himſelf the natural ſon of a maſter of the ; | 
1493, at a village in Swiſſerland called Enfidlen, which fignifies 
or deſart, about two German —__ Oe bh; Ned 0 500 go - 
appellation of Ere nita, or hermit, whic aſmus, gives him in a letter (). 
\ | he is ſaid to have eee eee and made an 
Accordingly we always find him a bitter enemy of the 
icture, as taken from the life, repreſents him with a beard. 
by his father in phyſic and ſurgery, wherein he made great 
riper years he was captivated wi {ER 
ſtudy of alchemy, which occafion'd his father to commit him to the care of 

1 abbot of Spanbeim; a man of great renown. in thoſe days, from 
whom having learnt many ſecrets, he a : 
Schwatz, a famous German chemiſt, who at that time, partly by his own in- 
duſtry, and partly by a multitude of ſervants and operators, retained for the 
_ purpoſe, made daily improvements in the art. And here he aſſures us be 
Cnc ſpagiric operations effectually, after which he applied himſelf to all the 
moſt eminent maſters in the alchemical philoſo | 
from him, and from whom, as he himſelf relates, he learnt his ſecrets. 
306. But not reſting here, he undertook a journey to all the univerſities of 
Germany, Italy, France and Spain, in order to learn phyſic; after which he 
viſited Pruſſia, Lithuania Poland, Walachia, TranſyIvania, Croatia, Poy- 
| tugal, Nllyria, and the other Countries of Europe, where he applied himſelf 
indifferently to phyſicians, barbers, old women, conyurers, 


, it will require no ſmall 


: , 8 


SAG 5 
W 
* 


to reſt only on their own 


eutonic order. He was born in the 
a wilder- 
t the 


removed to Sigi/mund Fuggerus of 


* 
- 


phy; who concealed nothing 


« queſtonz and will give his flory, not as'tis_ 
be fant by his profeſs'd devotees the Para- 
« ce; nor yet from thoſe, who determi- 


* nately vilify him at all adventures, as Era. 


<< fun, &c, but, principally, as delivered by 
« J. Oporinus, Greek profeſſor in tke ſame 
« uni with Parace//us; Grate, an il- 


<« Juftrious phyſician of that time, who. con- 


« verſed with Paracelſus; and whoſe writin 
“ have all the 2 candour and CES 
% neſs; and by Van Helmont, who travell'd 
« into Germany, on e to enquire into 
« the matter, and ſatisfy himſelf of the truth 
+ of the ſtories related of our philoſopher ; 
cc — as to this hf nathor, ws Mall be a 
« little on our z as he appears ſtrongly 
% jnclin'd to 3 his maſter, and has —2 | 
4 uy declared Paracelſus the privce of phy- = 
Heal i 2 5 

(4) See the original in Le Clere Niß. ds ia 

Med. P- doo. ä | . a A 8 


The firft public 
ing 


% nours of Ba, 


* 


defpiſed the ſcholaſtic doctors, and above all the Arab. i 
of remedies prepared of mercury and opium, wherewith he cured the leproſy, 


as cold in the fourth degree) were utterly incurable. 


in i 


5 8 
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both and bad; from all which he gladly pick d up any thing tliat might 
be uſeful; and thus enlarged his ſtock of x dove: rad remedies. He 
alſo learnt from Baſil Valentine's writings the doctrine of the three elements, 
which, concealing his author's name, he adopted as his own; and publiſhed 
under the appellation. of ſalt, ſulphur, and mercury. 
37. In the twenticth year of his age, making a viſit to the mines in Ger- 
many, he travelled on to Ruſſia, where being taken priſoner on the frontiers, 
by the Tartars, he was carried before the Cham, and afterwards ſent, with 


that prince's ſon, on an embaſly to Conſtantinople; where in his 28th year, 
he reſls us, he was let into the ſecret of the philo/opher*s fone. He was alſo 


frequently retained as chirurgeon and phyſician in armies, battles and fieges, 
38, He ſet a high value on Hippocrates and the ancient phyſicians, but 
He made great uſe _ 


venereal diſeaſe, itch, flight dropſies, and other infirmities, which to the 


phyſicians of thoſe times, (who were ignorant of mercury, and afraid of opium, | 

39. By theſe cures he grew daily more celebrated and daring; eſpecially 
after recovering the famous printer Frobenius (u) of Baſil; by which means he 
became acquainted with the great Eraſmus, and well eſteemed by the ma- 


- giſtracy of Baſil, who giving him a plentiful ſalary, made him (x) profeſſor 


in the year 1527, where he continued to teach philoſophical phyſic two hours 
every day; ſometimes in Latin, but oftner in High-Dutch. Here he read lec- 
tures to explain his own books de compoſitionibus, gradibus & tartaro, on 
compoſitions, degrees and tartar; which, according to Helmont, abounded 
drollery, and contained little ſolid ſenſe. Here, in a folemn manner, 
ſeated in the chair, he burnt the writings of Galen and Avicenna; directing his 


_ auditors, if God would not aſſiſt them, to conſult the devil and him 


40. Here he procured many diſciples, with whom he lived in great in- 
timacy: three of theſe he maintained in diet and clothes, and inſtructed in - 
ſeyeral ſecrets; tho? they afterwards ungratefully deſerted their maſter, and 
even wrote ſcandalous things of him; adminiſtring with greatindiſcretidn the 
medicines he had taught them, to the great di vantage of thoſe wh =: 


(e) The caſe of Frobenius appears to have he takes to himſelf the title of doctor and 


been a violent pain in his heel, which upon 
Paracel/ui's treatment, removed into his toes; 
ſo thatthe parient could never ſtir them after- 
wards, tho' he felt no pain, and in other re- 
ſpects grew well; but ſoon after died of an 
apoplexy®. 1 Fs 

() Afﬀeer his reception, he publiſh'd a kind 
of advertiſement, in the month of Jun 1527, 
where he expreſſes himſelf thus: Being in- 
« yned, with a large ſti „by the gover- 
publickly interpret, for 
«© two hours, every day, my own books of 
practical and theoretical phyſic, natural 


«« philoſophy and chirurgery; to the great 


** advantage of my hearers.” In this piece 
| See Le Clerc Hiſt, de la Med. p. 799. 


profeſſor of both the phyſics, (viz, internal 


and external, or phylic and ſurgery) though, 


ſo far as appears, he had only a IE: 
from the Ow to practiſe yſie in 
Baſil, without being receiv d profeſſor in the 

- univerſity 4. . N 


0) Or declaring to his audience, „ that 
« he would even conſult the devil, if God 


would not aſſiſt him.” The original may 


bear either tranſlation : but that in the text 
ſeems the trueſt; as being conformable to 
his expreſs declaration in ſeveral places of 
his work, that no one need ſcruple con- 
13 gs the devil, to get ſecrets of phyſic 


3. 


„„ pe” EN 33 : 
m. Hiftoryof Cununoray, 
pl'd them. He alſo retain'd ſurgeons and barbersin his family; to whom. 

e communicated uſeful ſecrets; but all of them ſoon after left him, and 
turn'd his enemies. His only faithful diſciples were Dr. Peter, Dr. Comelius, 
Dr. Andrew, Dr. Ur/inus, the Licentiate Pangratius, and Maſter Raphael, 


whom he ſpeaks of with commendation. 


41. During his(z)two years reſidence here, he curedanoble canon of Liech- 
temfels, who had been given over by the phyſicians, of a voilent pain at wy 
ſtomach, with only three pills of his laudanum. The ſick canon had promiſed 
him 100 French crowns for the cure; but finding it ſo eaſily effected, he re- 
fuſed to pay; alledging, with a jeſt, that Paracelſus had given him nothing 
but three mice-turds.. Upon this Paracelſus cited him before a court of juſtice; 
where the judge, not conſidering ſo much the excellency of the art, as the 
quantity of labour and coſt, decreed him a trifling gratification; with which 
aracelſus was ſo exaſperated, that loading them with reproaches of ignorance 
and injuſtice, he render d himſelf in ſome meaſure guilty of treaſon; and thus 
thought beſt to quit the court, and make haſte home. From whence by the 
advice of his friends, he privately withdrew out of the city; leaving his whole 
chemical apparatus to Joan. Oporinus. After this he continued rambling two 
years, thro the neighbouring parts of Aſatia, accompanied by Oporinus, and 
in the courſe of a diſſolute lite wrought many extraordinary cures; as we find 
related by Zuinger (a), who lived at the ſame time at Bai, and often heard 
the account from Oporinus himſelf, 8 „ BI 
4342. This Oporinus, who had been for ſome time his ſervant and amanuen/is, 
was a perſon of much learning, well ſkilled in the Greek and Latin tongues; 
who, poſſeſſed with the vain expectation of attaining Paratelſus's ſecrets, left 
his own family and travelled about with him two whole years; without 
learning any one thing: till weary'd out he grew wiſe, and quitting Para- 

. celſus rexurnd to Bat. | 5 © Rf AT 
43. It happened, one evening, that Paracelſus was called to viſit a coun- 
tryman dangerouſly ill near Colmar in A//atia ; but being ſet in for a drink-. 
ing bout, with ordinary company, he deferred viſiting the patient till next . 

morning; when entering the houſe with a furious look, he aſk d if the ſick 


rſon had taken any phyſic? as intending to adminiſter ſome of his laudanum. 
The by-ſtanders anſwered, he had taken nothing but the ſacrament; as be- 
ing at the point of death: at which. Paracelſus, in a rage reply'd ; if he has 
had recourle to another phyſician, he has no occaſion for me; and ran im- 
mediately out of doors. Oporinus, ſtruck with this piece of impiety, bid Pa- 
racelſus the laſt adieu; fearing the barbariry of his otherwiſe lov'd maſter 
ſhould ſome time fall on his own head (5), - © 
44. From this time Paracelſus having forgot his Latin, continued wander- 
ing from place to place; always fuddled; never changing his clothes, nor 
ſo much as going into a Bed: till the month of September 1541, when being 
taken ill at a public inn, at Saliſbourg, he died after a few days ſickneſs, boa f 


* . 


—— 8 
left the place before Tune 8, 1528% ) Zwinger. Theatr. 2273. 


BG 4 3 
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che 47th year of his age: tho he had promiſed himſelf, by the uſe of his 
Elixir proprictatis, that he ſhould live as long as Mathuſalem 
45. Some of his works were publiſhed by himſelf, particularly the fourth 
part of his, 1. Chirurgia magna, or great ſurgery, which he dedicated to "Mi 
ron. Bonerus, dictator of the city Colmar, Fune 2. 1528, Alſo, 2. Liber Apo- 
ſtematum, his book of apoſtems, which he dedicated to Conrad Wiſerum, 
conſul of Colmar, July, 5th, 1528. Then, 3. De rang, c Honibys & 
tartaro, his books of degrees, compoſitions and tartar. lis great ſur- 
_ gery, which he dedicated to the emperor Ferdinand from Munchrath, May 7. 
1536. And 5. the ſecond part tothe ſame prince, Augu 11. 1536. Inthele 
-he makes mention of ſeveral other POE e y bahnte vx. ; 
6, De archidoxis. Archidoxa. 


* 


De ſanationibus. Of cures. 4 
8. De ſanitate microtoſmi & 8 of the healthfulnef of e the mi 
crocoſm and the element. 
9. De generationibus naturalium. Of the generation of natural things 
10. De ſuppuratione. is ſuppuration. | | 
Ir. De figs. Of ſign 
eee S adeptis. Of characters and Me 


12. Dec 
13. De phlebotomia. Of phlebotomy. Es 
14. De origins novorum morborum. Of the origin of new diſcaſes. | 
16. De magia. Of magic (c). W 
All theſe particulars I 1 51 collected with much pains, from YE! writ- 
ings of Paracelſus himſelf, Oporinus, Zwinger, and eſpecially Van Helmont (d), 
as not daring to take any thing genre by other ana ee Wien 
and partiality are too e (e). 6. 

4 


1 See alſo the 8 1. De 4 75 1 yon for medicine was then in a low con- 
& compoſitienitus receptoram & naturalium, ition: the practice and the very language 
Lib. vii. dedicated to D. Fpb, Clauſerns, a *© was all Galenical and Arabian. Nothing 
| b of Zurich, Baſ. 1526. 4to, was inculcated but Ariſſotle, Galen, and the 
5 Arebidorsrum Lib, x. dedicated to the * Arab ; Hippocrates was not read: nay, 
Notre of Zurich, Baſ, 1527. 4to. _ -« there was no edition of his writings; and 
3. Aur. Theophr. Paracelft archidexorum, ſeu © ſcarce was he ever mention d. Their theory 
de fecretis nature myſteriis, br! . quibus « confiſted in the knowledge of the four de- 
nunc acegſſerunt libri duo, unus de mercuriis | © grees, the temperaments, Se. and their 
metallorum, alter de quinta efſentia ; manualia © whole practice was confin d to 
item duo, quorum primus chemicorum verus the» purgin e R 
Jaurus ; pofterins preflantium medicorum expe- 2. What contributed ſtill more to his 
rientiis refertum eff ; ex ipfius e autogra- << putation, was, his becoming acquainted: . 
Pho. Baſil. 1582. the excellency of mercury in the venereal 
4. Paramirica opera 3. dedicated to D. Fo- *© diſeaſe, which had then newly broke out, 
ch, Vadianus, a phyſician. 153 t. March 5. and ſpread itſelf over Exrope, And proba- 
5. De natura rerum, Lib. viii. dedicated to * bly he had the hint of this from Fac. Car- 
| 70 friend Jab. Winckefteiner of Friburg. 1537. pu, a celebrated anatomiſt and ſurgeon at 
56. Ozera omnia, in two volumes, folio, Latin. Boulogne, who alone had bien maſter of the 
7. There is likewiſe an Eng/i tranſlation . * cure; which was effected by means of mer- 
of his archidexa, by J. H. Oxon. 1661, Vo. mm 92 ſo as to raiſe a ſalixation. 
- (4) Vid 8 181. 4, 3. p. 324, 325. is probable that the bulk of the 
| 698, 699. 1 40 8 publik under this author's name 
3 tof Paracelſus, "APP. are not his, but that his followers choſe o 
0 « 1, No wonder Paracel/u, in his time, © uſher their perfor mances under that cover, 
6 WWW . In effe8, they- are ſo many, and ſo di 


_ 


* 


year 1577, Wis 


Fre; 


<<, rent from: each other, Hine ee + *Thereft-are 


6 © Sn ſhould all come from the ſame 

, befides' the three books 
„ which helefurd 3 in public, there art ſome 
others that ſhould ſeem to be genuine: ſuch. 


45. (13) Jabn Boptif 175 ogy 0 of a noble family, at 
22 36 ven 0 8 


8. 


7a. eee eee chat di . 
at 


„ weralibns; of minerals de vita fonga, 
. of long 
« which was 
o Paracylfus was living, or at leaſt ſoon after” 
„ his death. - 


life; and | the archidoxa medicine, ' 
publiſt'd by Bodenfleyn, while 


4, 4. This work is called chan 8 . 
% eine, as containin the pri 2 rules _ 


4 maxims of the art. 


eee ge tos 2 11 n. 


«© tended to: have 


4% archidoxa ; but unworthy” 


* of ſach a; 8 the E ring 


<<. cloſe in my occiput. and reſolve never to 
cc bring it thence, till you have all abjured 
4e ee, Avicenma, and Galen, and 4 


<< {wore allegiance to Paracel ſa alone. Bike Fe 


5. However the book did at 1 
«abroad; tho 
255 2 confeſſed] * extraordinary piece, rt 

Inns Hh amongſt the 1 


that u ry | 
Whether or no it n F 


r but there is one wing 
* ſpeaks in its behalf, vir. its containit 


. «<. Helmont may have occaſion'd 
. lation: 


ee * 


4 whole: W. 


dM 
6. 157 whenonly he and Cale, 


: — 4 3 — * 
$4 818. . RED Sx $58. 
M SES TEE 
- $ 8 * * 
9 8 ; 


by what means is not Known: 8 


med pi from metala, 


* To diſtil the volatile —_ TOY 
45 70 eb eee nme, x 


to 0h, with great ſucceſs. 2: In u 
= 
of. ies ing 


* 


| Car a 


1 


che death of Paracojjus. - Heldft his" 


purious, or v dubious at 

82 one Na 5 the eater works.. 
to his merits as to me- 
emy; ie muſt be ae 


1 e with him to K h 
* „ with ene aſſurance; u =D 2 = 
grounds. A wess te inſtance of . 
ne in this kind is undertaking 
22 es. the mere uſe of his ammo 1m. 
g a man's life to the age of . 


ce ; and delidrating with himſelf to it, . 
r his dun. This? | 


cient to L. . e, 


* 
a2 


« on 
©, of chemiths, both of his and our times, have 


plimented  Pararelfar with the travel 8 


of the univerſal re ; and he him-" 
722 —— he fears | 


35 
«© heaven to witneſs, 1 1 


„ and 


mercury, in an ge, 
anything of 


10. As to his poſſeſa d of the 
< Joſopher's in, ae ho * 7 


WI of 


122 : 3 17 a * 


father BAS... 


by. nor did he ſpeak of 4% 
By ledge, 66 phy ician onghto do ba but purely 


Caprice. 48? 
. &; We know not how it is, is, bat the body 


ot 
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father in 1580; and being the youngeſt child, apply'd himſelf, againſt the 
conſent of * mother, and — 23 friends, to the ſtudy of 


% proofs of it, and many ſtrong ones to the 


11. The judicious M Le cr has given 
an excellent -ſketch for the hiſtory of Para- 


celſus, at the cloſe of his bier of phyfic ; the 


concluſion of which ſketch, as ſumming up 
the evidence, and ſetting the matter in a clear 
light, may be acceptable in this place. His 
“% manners and his conduct are not to be de- 
* fended. In reading his works, it is eaſy 
to obſerve that he had a heated and diſor- 
- 4 der'd imagination, full of the erudeſt no- 
tions: whence it is no wonder he gave into 


i 5 phyſic 
« ſubſtances ; ſo as to have made a very large 
*- number of iments ; but then he has 
* this great defect, that he ſtudiouſly con · 
„% ceala, what a long courſe of experience 


had taught him upon this fubje&; ſo that 


* the ſhort critic of Gunther 4” Andernac * is 
extremely judicious : [“ I allow, ſays he, 


. 


<« that Paracelſus was an exellent chemiſt, 
and that he has deliver d many good things 
in his writings; bat, on the other hand, it 
* is pity he ſhould have mixed them it a 
% number of others-thatare falſe and frivo- 

% lous; and at the ſame time have coverd 


©. aſtrology, geomancy, chiromancy, and the— the beſt of all with fo much obſcurity, that 


% cabbala'; which were extremely common 


and popular things in thoſe. ignorant ages. 
« He 8 that — muſt be 
ce 
« | 
« getting certain ſecrets of phyſie from the 
«6. devil; and boaſts. of ng: converſation 


with Galen and Auiceuna at the gates of 


join d to magic, or it cannot be ſucceſsſul; 

b which he does not mean natural magic 
- **. oply, but declares that no one need ſeruple 2 
good, and leave * 


& hell. In ſhort; he has uſed all the poſſible 


„ means to perſuade the world that he was a 
, real, magician; ſa that if he has fail'd in 
11 the attempt, it is his mis fortune. Indeed, 


© jt has been the common opinion that he 


%% as one; but for my part, I judge he was | 
„ eurus alerts 
which he anconcernedly- left: to itt ſite ; 


5 rather an impoſtor than-a conjurer. 
1% 12. But among the bad things that his 


«© works are ſtuffed with, there are ſome that 


are good 

«< ment of phyſic. What he ſays agair 
common notions that had prevaiFd from 
c the time of Galen, as to the effects of the 
 < primary qualities of bodies, - viz. hot, dry, 
- © cold, and moiſt, has ſomewhat ope 


and contribute to the improve · 


n'd the 


the 


«© ſcarce any one can underſtand hat le ſays, 
“ or make the leaſt advantage of it. I wiſh” 


Galen had been leſs diffuſive and more ex- 


act in his works, and Parace//us more clear 
4 and candid; but as every one has his fail- 
inge, we ſhould! retain what appears to bo | 


13. The Lord Bacon, has given a juſt” 
tho? ſevere, cenſure of Paracel/ur, in his phi- 
loſophical capacity, to this effect: Para- 
ceſus, ſtanding at the head of the chemiſts 
« deſerves to be ſeparately chaſtiſed as a mon- 
*« ter, What Bacchanalian oracles are thoſe 
*©-he-utters in'meteorology'; whilſt he is ri- 
*:diculouſly: aping of Epicurus ? All that E. 
n the ſubje&is but opinion, 


©; but: Paracelſus, blinder than fate; and more 


„ raſh than chance, is ready to avouch” the 


e abſurdeſt falſnoods. What dreams: of re- 


A ſemhblances, correſpondences, and parallels 


eyes of -phyſicians. He calls the philoſo- 


phy of Ariſſanle, a wooden: fundation; and 


« if himſelf has not laid a better, he has given 


«, occaſion for it, and promoted a diſcover 
of the weakneſs of that old baſis. His o- 


« iſted from the beginning, 


are given us by this fanatical linker-tegether 
of idols ? His three principles den might * 


c 8 in nature: but he is conti 
<*2Wre ing them to every thing, accord? to 8 
46, his great dexterity in 2 But thivis 
ternot the worſt of him: for” like a facri-  - 


| * legjous impoſtor, he has mixed and pollutet 
*r. pinion of ſeeds, all which he ſuppoſes ex- 


ils to this 


day among the moſt knowing, who have 


„ only explain d it better. H | 
« falt ſulphur, and mertury, has great uſes 
1 in philoſophy and | | 
real elements, but as active prineiples in 


Js doctrine of 


* 


phy; if taken not as f | 
© betray'dit. At che ſume time he is ſo Far 


<« bodies. It is alſo manifeſty that he had a 


en 
„r. & Nov. Med. T. 2. p. 651. 
born in 1497, and dying in 1574. 


and mitra 


® 


— 


— 
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divine things with natural, ſacred with pro- 

«« :phane,” fables with hereſies, and human 

*« traths wich religious; To as not lite tie an- 
cient Spb to have hid; butextinguiſh'd. - 
„„the light of nature. The Sophifywere only = 
« teſerters of experience; but Paracel/as has 


ledge of the matiria medica, © experience; that he has added to tlie troub 
ains i Work-. 


<< and tediouſneſi of experimenting; In hort, 
he hus every wheres t 


Guntherius was cotemporary with Paracel/as, being 


Wr 


- 8 


: ' 


2 ; 


The Hife of eee 


He finiſhed his courſe of philoſopby in the I the 
775 2e. 1 when he was noted for a great e alen 
twice, Hippocrates once, and all the other phyſicians, both Greeks and Arabs, 
with great care; and even e the more remarkable 
them. When, going to Lovain, he was inted, by the profeſiors Thomas 


, Gerard Fillers, and Hornius, to public lectures on chirurgery; 


1 of phyſicians (g). en eee, „ being the 

9, he — rr. s at Lovain (), 2 had a to 
1 14 5 the inſufficiency of the ſchool · phyſic, long before he had diſcoyered 
any bettermedicines of his own (i). Ha ciated itch, 
— he could not get rid of by the ſchool - method, but which was eaſily re- 


moved by means (I) of Mäder, he repented having ever devoted himſelf to 


the ſtudy of pages conſidering the nobleneſs of his birth, and that none of 


his family had hitherto ſtooped to ſuch a. profeſſion. On: theſe motives he 
' threw it up: divided his fortune among his relations; and quitted his coun- 
try; with an intention never to return (/). His. books to the value of 200 


crowns, he threw aſide (m); and ſetting out for foreign countries, rambled ten 


whole years (); till Kuß inſtructed in chemiſtry by a — — 
ſon, he apply d himſelf wholly to that art: and having in the compaſs of two 


years obtaincda few chemical medicines (0), he became capable of curing ſome 


diſeaſes. 


45. In the year 1609, he-married a rich, noble, and-virwous wiſe, with | 


whom he retir d to Milwoord, where he gave himſelf wholly up — 
ſuits of chemiſtry (p): during his noviciate in the art, he tried mam 5 a 
rous ee e which AMA "Opin his e Aud ch he 

7 W Ain che le pr but 


| 0 ged 2 
| © countenanced abſurd prte — rg en- % make a difference betwixt chat little ſer- 
% couraged others, to believe hs. from his © viceable ſet, _=_ — not very ſollieitous 
on aſſurance; being thus at ones the work about raiſing theories, principally prac- 
* and e of impoſt ure. His diſeiples ** tiſe a certain —— ſabtilty in making 
66 y ſwallow thoſe doctrines, which he * new diſcoveries, with their uſes 3 more — 
Kal —— es promulged and promiſed, than ** the manner of Friar Bacon than Paratel/u: ; 


.** actually laid down and made good, and de- * and diſtinguiſh theſe from" that-impious | 


.** fended with arrogance of caution ; 3 tribe, who endeavour only at procuring ap- 
being thus recommended with pompous lauſe to their theories, and court and beg 
5 ſhew, affinity with religion, the ſubterfuge © « under a pretended zeal for religion, large 
. of obſcurity, and other impoſtures. And „ and the urts of impoſture ; which 


* hence his followers appear lind to one the way of Bufil Valentine, EOS of | 


2 another by the lying ſpirit, that ſhews itſelf 4 the alchemical author. 


« in their ſwoln hopes and pa. OY How- © (e) Vid. Hale, p. . 
ever, eb wandrng 3 wilds 6. Sg, ET TE RO 
*% EMT on on A 
«©-nſeful — ; not by 4 by = (3 z P. 11. f. 7. 
* accident : whence proceeding to form the. () P. 423. J. 2. 
_ © ories, they plainly carry the ſmoke and (4) P. 256. 257. 1 
= . Fung: == them; and (7) P EA 
< like childiſh: operators at the furnace, at- (m) P. 666. 5. 12. 0 
« tempt to raiſe a ſtructure of with () P. 11. 9. 12. „ 
Lafee - n eee. —— 3 833. 4 a; 1 
rn eee 
nes of them are really found. Yet GP {ome = hr 


nn Bacon 's works, Ito. Vol. II. p. 535, 56. n 3 


not 5 
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5 ey ne 
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about the Srernum, a diffic 
matter, then of pure blood. For the removal hereo 


cember, 1644. See his ſon's preface to all his n $ aunts om he on 


liſhed after his ber! $ een (8: 
| 1 2 693.5. 3. TT oa 1 85 eee ee epphingriet | 
( Pi 84864 fe radi ĩðᷣ anne; mit finding ant produc- 
(4) F. 241. 6. 1. ee e 1 tive of ſo many, and much more powerful 
(29 0 B33, 3352 „ remedies, he run counter in every to 
(&) See his Gee medic i inaudita. Col. % the Ga/enic ſchool, and reduced the w. = 
Agr. 1644. $vo.. art of phyſic to principles of che 
(1) BP. 8734 With ſuch views he began to write: 
22 7 % ee © firſt piece was of Spazy-waters, 
la R 469. TEE „ 3 in 1624, ä 
1 P. 322. f. 25˙ irs $5156 ured him confiderable eſteem: beter 5 
eee wo needles tn eral good things in it, and but little of 
() Ibid. | « « that opinionativeneſs and boaſting, which 
| _— of Van Helmonts Works... < ſhew'd itſelf in his later works. He had it 
„ 4 3, During the retirement of this an- 4 2 the ſame year at Sage with : 
© thor at Wilwoord, he examin'd, with * new experiments. In 1644, he publiſh'd Hs 
ins and induſtry, all kinds of bodies, * ſecond piece, de humoribus, of the 3 
« Bi file, vegetable, and animal, in a chemi- Boone na 8 of feverty and a | 


10 0 of human blood, e volatile oleofe. <<, ments, and had got qu te other things in 
4 „ + 


The E. jftory of | en ” RV 5. 


not viſit patients and practiſe phyſie for gain 1 affures us he chted 
every year ſome elbe of ſick people 1 cog e arb 
diſtillations (1). He was in high eſteem with hy al biſhop 5of C 
a prince eminently {kill'd in chemiſtry; and was invited by — emperor Re 
dolph, and two other emperors, to the courtof Vienna; but he always refus'd (a). 
In the year 1624, he publiſhed a treatiſe, printed at Liege, de aguis e 
org of the Spam. waters, and afterwards ſeveral other pieces (., -  - - the 
48. He was not able to cure two of his ſons, whom he loſtof the 
nor his eldeſt daughter of a leproſy, tho? he practiſed on her full tw Ente 2). | 
Nor could he cure his wife, nor his maid, nor himſelf, of poiſon (a In 7a. 
nuary, 1640, being the 63d year of his age; he was ſeized with a fever, at- 
tended with a ſlight ſhiverin ng, which m his teeth ant a prickin | 
ty of reſpiration, and a e firſt of bloody 
he took ſhavings of 
the Penis of a ſtag, upon which the pain grew leſs ; than he toak a dram of 
oat's blood, and the ſpitting of blood ſtop'd for four days; leaving only a 
light cough, with a moderate expectoration: but the fever ſtill remained, 
and was followed by a pain in the ſpleen; for which he took wine boil'd with 
crabs · eyes; whereupon all the ſy ny nay diſappeared (4). In the year 1643, 
he was ſeized with a Sncape, occaſioned by the ſmoak of charcoal (c), which 
he cured with ſulphur of vitriol (a). "Ont the 18th of November, 1644, he fell 
into an aſthma, attended with two fits of a-pleuriſy ;; and after languiſhing 
ſeven weeks, died of a light fever and extreme weakneſs, on the 3oth of De- 


« or courſe of chemical knowledge. Here books Nepal id in-his lde, me g. Sh 
he made thoſe noble experiments and diſ- « + now the publication of the laſt he died: ſd 
« coveries of oil of ſulphur per campanam, that the ſuggeſtion of ſome eminent che- 
« the laudanum Paracelfi, ſpirit of hart's-horn, « maſts, that e/mont had chang'd his ſentĩ- 


view, appears without any my: „ 
WW 2. Having conceiv'd a Wong 3 4 3. As he perceiv/d his 1 
« againſt the Galanical method and medicine; r angus nimthe 5 


{7 0; 
« See hi e ee. Col. Agr, 90. 1664. "Ep 


'J 
= a. 4 
S 723 


> Se 


v 


4 Hence Fs det 


SR ? 
(FOR 
; are 8 of 55 e 17 7 Were got maſters of 
— univerfal remedy, which they ſo often boaſt o 

quently wrought extraordinary cures by means of violent remedies, where the 


but in e ical caſes fre- 


conſtitution of the patient was ſtrong enough to endure the action thereof, 


5 „ 


* join them 
« them ; do with them what you think 


» L424 


5 For ſo. it has pleafed Fn God, an «| * 


recess every wia to th 


« his —— dead abomrvic 
4 4 of gypſies. t 's 

« . acquitted himſelf of the truſt ; 
«« publiſhingthem juſt as he found them, with- 
«, out an 47 
TY z and befide, truſted the impreſſion 
. pri y to the printer: ſo that we fre- 
49 quent "bud Helmone relating things in ons 
„place, which he contradicts in another. And 
indeed tis no wonder we don't ind the ſame 
< tenor throughout ; for as chemiſtry 
under his hands, and as many new views 


| 4 muſt turn up in forty or fifty years, which he 


«« ſpent in gradually i ving the art; it is 
« « eaſy toconceive how there ood 


publiſhed by himſelf are 


«4. The pieces 
« all excellent: that of be fone is incompa- 


_ © rable, and the beſt; that fer is a va- 


«< Jaable work: and that of the humour: ig a 


ine piece. The Galrnical doctrine of the 
four elements, four qualities, four degrees, 


22 
y tempering theſe degrees, are here 
< and directly prov'd-to be falſe and inſig 


« e merit of the former. 
10 all ſo: much inferior, that one would never 


108 them to have come. the | 
6h 9 77 


3 The beſt edition jo chat of Ales, 


4 in quart; Elzevir..; In the Venetian 
edition in fo/io, there are ſeueral pieces not 
„ 
that latel 1 publiſp d in German |! 


2 2 his mot folemn. procetacions. une 


he ſhould ſeem to have been 


My of he univerſal mediriner a thing 
v9] which he iticulcates: in almoſt all his wri- 


453 . 


c- e a, 5 
the crude as well as the Said e ones ; ; and 
: to your care I commit - 


order, conſiſtency, or cor 


But for all their vain promiſes of long life, neither of them arrived at ſol 8. 
r were e ſucceedat by the onto” famous e | 


r Ps * 10 ba Nee 


«6 16 nn of arigin of ach un | 


eculiar and ſa- 


% ſtanding thereto. If now. any heterogeneous 


1 body happen to be preſent to the ac, it 


« riſes into a fervour, endeavours to expel the 


4 hoſtile matter, and in order to-that,-exerts 


all the: force of the body, To cure a 
diſeaſe, therefore, is to pacify.and 

% this archews. ; The thing required. there- 
fore, is ſuch a remedy as may readily calm, 
and put a ſtop to this unnatural fervour upon 


4. Fe en en 


©. verſa] remed 


y. | 
„ 7. This dodrine of . jobs 6 BR 


Sh be To abſurd, did he not 8 underſtand - 
ing to his archeenus. 


which na —— ons deadiy, 
« principal beneficial, is « olonsdeud «ren 


blood. No doubt but Helmone was appriz d 


4 of this before he died. For Harvey had 
« publiſhed his diſcovery ſome years before; 
„ which Helmont pron? wid not but fall into: tho? 
* he might chuſe to diſſemble the. matter, as 
40 eee — —.— 3 _—_ 
e he might want le 
form and model ane w-. 
8. From Paracel/ui's ind, luft- 


« ** the number of chemiſts and chemical writers 


immenſely; ſo that to rehearſe them all 
e — endleſs. In Borelli's hibliotbeta ely- 
„ mica 
% than four thouſand. writers, already extant, 
are enumerated z and yet eee 


but thoſe of his own. r 
«© who took moe { ve double 
that number at the time. It may be 


* added, that the years elapſed ſinoe, have pro- 
:<4 duced more than all the ages beſore. 

„ % 9. Here, therefore, we wut end our 
e the feld is; tao vaſt to enter 
Wie have conducted chemiſtry from im i 


0 its ſtate ; its i now at an © 
eK 


15 only a Cak and inet, bu dure, 


| | be life 5 
1 des In effect: his life he SITS 
« and afcribes both na yaw, and under- 


ng this aſide, the 


inted at Heidelberg in 1653, no leſs 


as itis.not 


7 2 4 
+ 
: 2 Y 


Writer's 
bans 1 


Te Eises of Gannrernr, 
Francis 4s le Boe Sylviug, Otto Tachenius, -and their followers, con- 


ns {till further to the introduction of chemiſtry ; 


into medicine; ſ0as to 


render the latter intirely dependant, both as to practice and ſpeculation, c on th 


former. 


From the whole of whathas been hitherto delivered, it appears moſt advan- 
tageous to a novice, at his entrance on the ſtudy.of chemi Ty, to begin with 
Rb the authors who have reduced the e oy 5 ip 9 e 

he ; 


chief of which are the following. 


* 


Ass I. Sematical Writers. 10 . 
51. (61) Ofwald Crollius (f), in his Baflica chemica e) cum wot Fo. Hart: 


manni. Genev. 1658. 8vo. 


32. (2). Ae in * e chi 1 


x2mo (6). 


« art; ni Go mb rs 


%% not only with addreſs, but caution. That 


= which relates to metals, isremarkably 


gerous : The fingle vapour of arfenic 
either immediately ſuffocate, or occa- 

4 fion a weakneſs for cor. and an author 
* who 4 an experiment, without expreſ- 
4 fing every circumſtance thereof at large, ts 


CM, os | pinot in $70. and 


3 L at 
ful and exact. He dedicates era ah 
* 2 —— from Prague 1608. 
ws 
——— e 
2 e - 


5 „ notonly uſcleſs, but even dangerous. The 2 


event of every operation depends on theſe 


* minute circumſtances; and an alteration in 
4% any one, may not only prevent the ſucceſs 
«© of the whole, but even render it unexpec- 
a Mer too We proceed therefore to fingle 
* 3 of this vaſt number, thoſe we would re- 

commend for their 'exaQtneſs and fidelity, 
Jin in teaching the fundamental 
% miſtry : and theſe we ſhall reduce into four 
nd claſſes. (.) The ini claſs-includes the % 
<« tematical writers, or thoſe who have col- 
4 lefted all the known operations into a body, 


of che. 


court, con got el ical deſeri 
tion, Werte apy" the choiceſt 5 = 
dies, drawn from the light 


grace, | 

— At the end i is added, the fan moe 
Traftatus  nouus de fanaturii rerum _ ” 
or a new treatiſe of the internal ſignatures of 


CO ons —_— 


things, Francof. 


pe 420. r 


and digeſted them in the form or order of Li 


an art or inſtitution, for others to learn by; 


< commonly with ſome addition of their own 16 
e reaſonin 


at the end of each operation. 
<< (2. ) The ſecond elaſs will contain the me- 
« tallurgical writers. (3-) The third will 


< comprehend the authors on gong: And 
«. (4. )The fourth thoſsthat have appli che- 


eee, ae ee eee 


medicine, and other arts 


* 


of 
f? Crellius was a Heſſian, © 
in ordinary to Chri/tian, prince 
He was a perſon of learning, but a 
follower o 
about aſtral virtues, fignatures, chiro- 


Maney, phyſtognomy, gnomes, ſylphes, 


MI 


frallels, and reſemblances of celeſtial and 15 
lan — — = ins 


the art of phyfic. And yet the chemi 


: Fronce, 
Anbalt. 


Paracelſus; even in his extrava- 


ot Laber chymica, Quer 
wn &c. Francef, 162 
Traduit en 


fijſcb Konig). 
2 


P Renew 1634. Saw nc hd; 
.  Hecount of W ml, 


(kJ: was 
publiſh d. © ak 


1624, bvo. A Gowns, . 8vo. * 
Te 16 : yo. 


à Lyon 1665, 8vo, / 
e were tranſlated into Latin, and illuſ- 


trated with notes, by Fer. Barchius, under 
RR of 
s 8. 
half, wink with notes, and ſelect forms of medi- 
- . "ts 


Franco 
. 


ring ſeveral — 4 


Hy a Wk the ids | 


'# 


- 


| & c. an. 710 


Fl, 


75 (4% ). Chriſtopher, & 
„2 vol. 8yo. & à Cd. 


re. Afﬀerwards republiſh'd with the ates” 


| of decke editors, as alſo the forms of me- 


dicines, digeſted into one ſyſtem, by Je. Gee. 


A fer. Witteberg. 1650. 8vo. Laſtly, il-" 


ated with a new. comment, by Gher. R/a- 
fon Amſt. 1659. 12mo.. Of which another 
edition enlarged and corrected was publiſh'd, 
Amt. 1669. amo. This work is alſo tr 
lated into Eng/;6 by Richard Ruſſel, under the” 
title of royal and practical eh 

i) Opera omnia_medico-chymica,. celle * = 
in unum volumen corgeſia, . plaribus audsaa, 
4 2 Jobrenis. rex. 1684. Ev. 


1690. 
25 chymiatrica, ablic'd "b y. Fo. M. r 1 
* mer E ſon Bob” Hark , 
manns. Lipſ. 1683. Jo. And. with che re Hi 


dition of three other Pieces, Gene. 689. OY | 


and. 1682, 8vo...... 
55 en, Glaſer e, * | 
*. er Was in or 
28 king of Fra, tn the duke of ay 71 
laans and gave public: lectures on; chemiltry - 
and.chemie mag es the royal garden 
at Paris, His book. 18. Tay 2k and clearly 
wrote, and contains a 13 
cal proceſſes, for making chemical medicines 
in an.caſy: and een n * He keeps cloſe 
to the deſcribing, of ſuch 3 as. bim- 
ſelf had frequently re „ without inter- 
mixing any foreign t cory. The book. is 
ſhort, and fit for beginners. The ori ira was 
pan at 2 in 8 yo, 1688. It . 
91751 into Ene lil batter Harris M 


444 5 el'ow_of the royal ſociety, under the 


title 25 the Compleat chymiſt, or a new treatiſe 
of 24 Wo. teaching by a ſhort and eaſy me- 

bed, all its moſt neceſſary pre ed in 7 7 
15 8vo. It was alſo gable 


Dutch zunder ents of ele . af] | 
Ys 


 Accaunt * 1 

(IVa > pg was 1140 . 
4. yo, and. apothecary ito. e houſhold 
eto king Charks II. He allo- flouriſhed in 
« the TOY of France as chemiſt to Louis 93 
„Ihe beſt, edition of his works is that i 
4% mo. He i. highly to be commende 
both fas RBI the art, with all * 


N 


2 4c A cance and PIE Un: e Ta 


yitem of chemi- 


3 1. iſs of Cities]. . 
7 33. 0 3 Jo. Har tmatinus, . bg ee, a 0. 656 


Tr, FS (6d 


LE: * 4 5 
* (5) ee in his Traiti 1 2. A Paris 1660, & 
| 2 vol. 1669. 12m. (%) :::ñx?ĩ'.. 


. (6) Lemery, i in his Cours de ebymit (m). Leyd. 2716, 8vo . 2 * 


27 
7 Sing: accurate in "faking his En 
icularly careful in pointing out a 
5 773 and fatal 8 : but po 
4 2 this defect, that in reaſonings he. 
« has too much of che chemical ſpirit z and 
« talks too largely of the virtues of his me-. 
« dicines, . Mr. Boyle quotes him under t 


characters L. F. and! Le pum 1 ens imam. 
ed 


5 of baulm, whereby he to reſtord. 
We. and 1 to of 1 out animals., 
Traits de la ehmie was tranſla into 
Eule by F. B. "ork "Eſq; and printed at Lan- 
don. W708 in Ito, and is entitled, 4 compleas' 
% of chemiſtry, in tes parti containing 
atewer is necefſary to 22 known i 1 N r 


with the vubele practice of ls ht 
PPP 
(0 Nic. Lemery,: cours de ig, Hure. 


2 maniere de faire tes. Ae, 
PH dans la be oil par une mei bod Fe, 
arts. gt, * 1 * So. In 1 
Fol en. urs 1 8 11e by — 
Harris, 23 . ſecond « bly dorms 8v 


4 4 


„ — £648 * 
uy — 5 Tüte 


many ons, in various 9 
% 15 ill concerted. 1 
e aft; he begins . with. tlie ie, very Tr 


part, metals; a | a. great. number 


” 8 es, are merely calculated Yo 0 , 


* We of remedles and hie rien. 8 


| 25 Hillary Untere 
187; . Le Mor e IN 1 


% 68) paſt) in his Pj F 


1 . TH 3 
8 "PE ö * : x 8 
7 a ls 


Account of M. 


— 


He got his firſt pogo of e from an ate ſeveral papers of his in the 
. apothecary. of the place. 
was committed ; #.y not. —_ with this, of volcano's, thunder, e. Mem, de. Acad. 
he Went = Paris, and chere applied himſelf” 
to Monſ. GCla/er. Afterwards he travell'd for camphire n 775 3. On ho 
improvement; and at the end of fix) cars. re-. and its, chemie nalyſis Ar. 1780 7 £4 
turn'd to Fri an accomplith'd chemiſt, ' Here 4: On cow's urine, Ge. 4. 1707. f. 50. 5 
he exhibited his firſt courſe of chemiſtry i in g. On corroſive ſublimate. Ax. 1 709. p. 30. 
the 9 1 of his friend M. Martin, apo- . Obſervations upon an alchemiſt — 
25 Red's TY ce of Cons; and afterwards 8 dulcts. An. 1699. p. 69. See alſo 
one of his 'own, Which was ſoon re: 4% Antimovie, contenant Þ anahyje chymique ar, 
ed to both b by i and foreigners : ſo es mineral, & un recucil Wan' ' grand nombre” 
that Faris was then 2 ſeat of chemiſtry. | d optrations, Ke. A Paris 1707: mo. 03. 
2, He way che firſt who' began to d;flpate  ſerwationes critiques fur le trniri de . 
© the affected obſcurities of chemiſtry; reducing a M. Leniery. A Paris 1707. 12mo.”” Ry 
it to more ſimple. and determinate ideas, d M. es aux obſervations critiques fur”, 
throwing out a eal_of the jargon, and ac- 85 W Vid, Mem, . Tow. 
eee pron d and philoſophy of & e Le Met? . 


TY 1 2 1675, he printed his cour/t of chemi- ji a) Lo Mer was /eokſio of c ; 9 
A, which was" receiv'd with 'great applauſe; the univerſity of Leda, whom our auther 
and tranſlated into ſeveral languages. But he immediately ſucceeded. He was a good om 2 | 
ſtill reſerved ſome of his ſecrets; and is even tical chemiſt, and explains the operations of 
ſaid to have contented himſelf with making” the art diſtinäly, by means of the art itſelf "FR 
ſeveral of the tions more eaſy than they. of which he was a warm patron, and zealous 
had been; without revealing the utmoſt de- defender: Bot many of his proceſſes are ſuch | 
gree of facility he was ee with.” > as have long fince been diſuſed. He will by * 


4. In 1681, the religious troubles comin 2 means allow of mathematical and mecha- 
on, M. Lemery, who profeſſed the +: rev e; anations in chemiſtry; nor the doc 
religion, was ſoon obliged to lay down his trine of attraQion; and is extremely ſevere - 


courſes: upon which the elector of Branden- upon a learned Engi phyſician, who 
beurg' invited him to Berlin; bat he declined 2 explain the « ons of che- 


it, and e over tao England, where he was E * e 2h 801 . 
_ fayourably receiv'd by king Char/es II. But 


matters not anſwering his expectations here . FHs Wort ee 1122 
he return d to France, and took the d ee of 1, Far le Mort chic * da '& 


doctor in at Caen; but the e lic of wtilitat in phyfica co 1415 theoria' mee, 


Nantæ in 1 hibitio the of mattria- ai, ad majorem , ; 
TTT 

0 em ent. 2. acia 
he e the Roman Catholic faith, a perientid nobilitats. | 1 


thenceforward applied himſelf to Pharmacy; 3. CH medice-phifica. SLES bs: 


and in 1697 A large volumes, one 4 Mfatallurgia contradta: to ol which 1 3 

of them enti te univerielle, the ſubjoin'd, Called anea £ e "bee." 

other Traits DN des drogues femples. *_- Lugd. Bat. ug g with copper plates. 

5. Upon che revival of the royal academy 5. Fac ii Mort de roncordantis cperum — 

in 1699, he was elected aſſociated cbm: ture & chemiie. Lugd. Bat. 1702. 410. F: 

and ſo n after, upon the death of M. Bour- 6. Le Mort fatiezac pale britans chymiee ab af 

 delin, | penfionary chemiſt. Here he read "* adi: maculis purificata, & ad vera 4 

e ee at ſeveral ties: after which fac artis lggei arb Lugd. Bat 15 if. vo. 

he began to under old-age ; ee Vid. Ag. n 121. p. 843. 

his place in (ENS e . PPP ˙ 1 

TO OY 1 | LS 49 e 7 rt 
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byfica, &c. Lugd, Bat. 1696, 
V 3 
5 1 2 fe 44 5 7 * 5 3 * 


1. Mon, ee rl 4096 ee rb ee n 
care he moirr; viz. 1. An explication of the 388 
Real de Seine, An. 9 131. 2 BO, | 


La — 1 


2. Hitery of Cunurevite, 


© 15 AS 8. II. " Metallurgical Ie, 


In che a ee (p) part the principal writers are, X 
"= (1) Geber, whoſe writings have been often reprinted in een 


orms (9). 


wo (2) N Arricl de re metallica Li. Xii, Se: . 1657 Ki 


4 


« . at Uerecht; e e 
«« well to be read, as he is an honeſt writer, 
<« and ſufficiently accurate; and delivers good 
„ matter in an excellent iyle; tho* his rea- 
« ſoning perhaps may be faulty, His elementa 
* chymie are printed in to, and contain ſe- 
« yeral particular experiments, and manual 
= operation no where elſe to be met with.” 
H Works. 

1. Jo. Conr. Barchufen pyrofſophia, 22 

Een tatro-chemiam, rem met 

ram perue/tigans. Ludg. Bat. 1 698. 
gs.” with copper-plates. 

" nee, in quibus complura ad iatro- 
chemiam atque phyficam 7 re- 
rum varietate explicantur. Traj. 

'Bvo. 

Elementa chemiæ, quibus 1 ic con- 
Aale lapidis pbilgſophiti, wor, 0 repreſen- 
rata. Lug. Bat. 1718. 
By metal is / eta the whole 

* art of preparing and working metals from 
the glebe, or ore, to the utenſil. This 
66 part of chemiſtry, therefore, is employ'd 
in the finding, digging, waſhing, purifying, 
„ and melting of ores, and rendring of meta 
* malleable; and conſiſts of four parts: the 
*<« firſt teaches how metals and ores grow in 
the mine, how they are diſcovered, and 
% how dug, or procured: the ſecond ſhews 
„ how to ſeparate the metallic parts from 
« the other matters of the ore: the third 
4 how to reduce the ſeparated metal to its 
. ſimplicity and ductility: and the fourth to 
« mix, work, gild, poliſh the metals, and 
« imitate the finer erg in the outer.” 


= Secubove, $.2 5 
ie pg 

02 « G u was boi at Gleache, 

„ à town of in 1 and died at 
* Chenmitz in 8 His works 4e re metal- 
« " = 

fo ws author's extraordinar 6! Lara op 

« » Td experience: hy viſiting all 
and converſing 3 with the 3 — 
« Germany, he a thorough know 
& 8 of metals; and from him 
ene yon e writers have taken 
« the at they know. He 


art of w 
. yrote with the cad kdlny, and in an 


„ him in metall 


« he deſcribes with 


re fodinaria at the end. See be 


Lib. iv. Ven 155 


uſed in metallurg 


a co 


chiefly th 


everal times in io, is a 


* 


6 OED 3 1 {> OY we conſul 
upon all occaſions,” . 
« In the firſt part 2 i 
« diſcovery of metals, he is the 7 ator 
great accuracy mi- 
4 nuteneſs, all the arts and inftraments made 
cc — of to diſcover 1 8 3 . * 
« ther in an t m 
< and of what "ey 4 is he defective in 
„any of the other parts. Several authors . 
« have wrote comments on him; but he 15 


25 e + $44 


His Writ 

1. De re metallica Lib. xii. | he beſt editin 
is that of Frankforr, containing a treatiſe ge 
ow (9.) 

2. Bermannus, five dialogus de LONG | 
Baſ. 1530. 8vo. ab 22 autoris recogni- 
tione emendatione numc primum editus, cum 
nomenclatyra rerum metallicarum. Lipſ. 1 546. 


8vo. and Baſ. 1549. 8vo. ap. Fruben. 


3. De ortu & cauſu ſubterrancorum Lib. v. 
4. Eee ert e gue eftunt ex terra, 
9. folie. = ** | 
in De naturd foſſilium, Lib. x. © 

De vrteribur & novis metallis Lib. ii. 


7. Explication, in High-Dutch, of the 
way 


. Baſ. 1546. folio 
The fame, SH E addition of 
index: the whole reviſed, diſtri- 
buted into chapters, with the arguments > 
each chapter, and illuſtated with _—_ 
notes, by v. Sigifridus. To which are 
obſervations upon metallic matters and names ; 
from the papers of Geo. Fabricius; wherein 
os particulars are treated of, which 
eee Witteb. 161 2. 8 % 
8. De animantibus ſubterranieis viber Baſ. 
1549. 8vo. and 1556. fol. ap. Frobeni—ir 
certa capita diviſus, & | nonnlis' marginali- 
bus exornatus, '@ Jo. Sigifride. A 


1614, N. 5 


1558. fol. 


. De re metallica Lib xi. | 
a, &c. Twelve books on the . 
ject of metals, wherein the heats; wry 

and machines, with every thin belonging to 

metallic CO — Keen 
repreſented to eye yarns inſerted in 
their proper places, with the Ban und Ger 
man names thereof. R 
ame 


. = 


2k 


The Hiſtory of Cununs may. 


K Lazarus Erckern, in his Beſchreibung aller 


iften mineraliſchen ertz 


, bergeverks arten, &c. Francef. 1694. under the Title of Aula ſubtorranea, 


alias, Probier buch Lazari Erker (6). 


3. Joan. Rudolph. Glauber, thro? all 
and in various forms (7). op 


ſame author's book, Je animantibus ſubter- 
-rancis, reviſed by himſelf. Ba/. 1561. folio. 
To which in a poſterior edition are added, 
De animantibus Funn Lid. i. De ortu 
& cauſis ſubterrantorum Lib, v. De natura 
eorum qu effluunt ex terra. Lib. iv. De ve- 


fteribus ac novis metallis Lib. ii, Bermanus, 


Aus de re metallica. Lib. i. Bal, 1657. fol, 


Account of Lazarus Erckern. 


| "A % 1, Tax. Erchern was ſuperintendant 
 * of the mines in Germany, Hungary, Tran- 


* filvania, Tirol, &c. to three emperors; 
hence he was furniſh'd with a compleat 
*« ſtock of metallic knowledge. . 

% 2, He is an experienc'd. candid, and 
, honeſt writer, relates nothing but what he 


had himſelf ſeen, without a word of theory 


% or reaſoning; and every where ſpeaks as 
© if he were ow. abt furnace, and 
: aps} ps pailed. 1 £3 

| ac is way is thus: In Hungary there is 
* ſuch a mountain ; wherein you have ſuch 
« an earth; beat, or grind it into powder, 
« and waſh it in water, and it will be of ſuch 
** a colour, and weight; and will contain fo 


much gold, ſo much filver, ſo much cop- 


«« per. in ſuch manner he teaches how it is 
* to be burnt or. roaſted; what rules and 
% ſigns are to be obſerv'd therein; how the 
+ fire is to be rais'd or diminiſh'd, Ec, 
14. He never fails enumerating every cir- 
« cumſtance; and always in the moſt open 
«+. artleſs manner, and a clear eaſy ſtile; add- 
ing figures for farther illuſtration ; his book 
« was wrote in High-Dutch, and printed in 
« folio: and ſo much valued by the curious, 
that Mr. Boyle laments his not underſtanding 
that language, merely for the ſake of read- 
“ing this author. But it has been ſince 
«« tranſlated into Latin®, with excellent notes; 
«« ſo that this ſingle work might almoſt ſuffice 
for the whole art of aſſaying.” 
The ſame work is tranſlated into Eg 
the title of Feta minor ; or, The Lows 


of art and nature, in knowing, judging, aſſay- 


« 


his works, publiſhed at different times, 


ing, fining, refining, and inlarging the WE 
of confined metals. To which are added, ar- 
on metallic words, illuſtrated with ſculptures, 
By Sir F. Pettus, Lond. 1683. folio. Hut the 
book deſerv'd an abler tranſlator. 


Account of Glauber. 

(„% % 1, J. Rud. Glauber was a celebrated 
«© chemiſt of Amflerdam, accounted the Pa- 
« racelſus of his time. He had travell'd much, 
« and by that means attain'd to a great many 
“ ſecrets. He wrote above thirty tracts; in 
« ſome of which he ated the phyſician, in 
« Others the adept, and in others he metal- 
« lit. He principally excell'd in the laſt; 
“ and yet, even here, he comes ſhort of Agri 
« coloand Erchern, in point of fidelity, fimpli- 
« city and exaQneſs; being ever forward to 
© mix his own ſpeculations and reaſonings 
« along with matters of fact. 5 

„ 2. He was a perſon of eaſy, 2 ad- 
*« dreſs; and beyond diſpute well vers'd in 
« chemiſtry; being author of the ſalt ſtill ex- 
tant in the ſhops under the title of Sa/ Glau- 
geri; as alſo of all the acid ſpirits made by 
«© means of oil of vitriol, &c. 

.* 3, He is noted for extolling his arcana 
% and preparations ; and is even faid to have 
« traded a little unfairly with his ſecrets: 
te the beſt of them he would fell atexteflive 
« rates to chemiſts, and others; and after- 
« wards ſell them over again; or make them 
«« public to increaſe his fame: whence he was 


* continually at enmity. with one or other. 


4. It was this Glauber, who ſhewed before 
«« the States of Holland, that there is gold 
% contain'd in ſand : and made an experiment 
« thereof to their ſatis faction: But ſo much 
& lead, fire, and labour were employ'd in 


6 PR it, that the art would not 
«© bear its own charge F. However, he 
< ſhew'd pretty clearly, that there is no 
« earth, ſand. ſalt, ſulphur, or other matter, 
but has its ſhare of gold. 

5. J. Rud. Glauber was born about the 
beginning of the, fixteenth century: he la- 


| : | | bour'd 
N ee not been ſo happy as to meet with this Latis tranſlation, after a good deal of 
. Seal, notwithſtanding, thinks it might till turn to account ; the RG is very 


ſimple, and takes up little time. All they uſe in it is ſilver, ſand, and ll 
ſlvor does not waſte in the operation, but is refined thereby. © © 


. * 
YI 
4 5 


* 


% — seie g. 


bour'd greatly in the pharmaceutical 
has mechanical chemiſtry ; made a multitude 
ts, which, if rightly underſtood 
| ho applied, icht conduce very. much to 
the knowledge of the compoſition and ana- 
lyſis of metals, ſulphurs, and ſalts. | 
6. He ſpent his whole life in the exerciſe 
of chemiſtry ; for the practice of which he 
excell'd all thoſe of his age. But he rarely 
ſaw the uſe of his own experiments ; applying 
paſſages of the ancient chemiſts to his own 
productions; and thence vainly pretending to 
the diſcovery of panaceas, the philoſopher's 
panes a he 2 . ſnares, and 
art to cenſure and reproach. 

7. In his theory he is very confuſed; but 
whether in the practice he be guilty of ſo 
many falſhoods, as ſome have 
with, may be much doubted: eſpecially if we 
keep ſtritly to his experiments, without re- 
garding the golden promiſes he makes. 

His Works. 

His writings are theſe: _ 

1. Furni novi philoſophici, | &c, or, deſcrip 
of new methods of diſtillation, Ee. in 
Dutch, I, II. r 25 25 
— 650. 8vo, 

2. Annotationes, über den icen, &c. 
Annotations on the Appendix to the Vth part 
of e furnaces, containing ſeve- 
1 ſecrets, Fe. High-Dutch. Amſt, 1650, 
1661, 

3. La deſcription des newveaux R 

phileſophiques, traduit par le Siaur du Teil, à 
Paris 1659. 8 vo. -In Egli, by J. F. M. D. 
London 1651. gto. 

4. Operis mineralis, oder vieler kanfilichen, 
* A deſcription of ſeveral profitable metallic 

ti ons, &. High-Dutch. I. II, III parts. 
Francf 1651. 8vo. and 165 5. 4to.. 
8. Operis mincralis, pars I. abi decetur, Ec. 
Wherein is taught, the method of ſeparatin 
from flints, ſand, clay, -other =. ings 
, by ſpirit of ſalt. Anf. 1651.—Tranſlated 
into Eng/ under the title of G/auber's golden 
art, to get gold from ſtones, ſand, &c. 8vo 

6. Pars II. De ortu & origine, &c. 
On the origin of all metals and minerals; how 
they are produced by the ſtars, aſſume a body 
Re water, earth; Ce. Anſt. 1652. 8vo. 
Pars IHE. in ond rianb cummen- 

15 c. Wherein under the title of a com- 
men on Paracelſuss book called celum- 
philofo , or tabula vexationem, the tranſ- 
mutations of metals in n are een 
Anl. 1652 8vo. 

8. Grundliche, warhafſtige beſchreibung, Ke. 
A compleat account how to prepare tartar in 
great quantities from wine-lees, &c. Nurinb. 


1652. 80. In Latin. Anfl. 1655. 1 
2 


and phy. 


DN 
Zvo. « 


9. Miraculum mund}, oder aufiibrhchebe/- 
chreibung, c. A compleat deſcription of the 
wonders of nature, art, and ſcience, in 9 


ancient univerſal menſtruum, or mercurius phi- - 


lhoſophorum, &c. as oi as Hana 1653. 26" 
10. Pharmacopae ne Aa oder 
Kc. I, II, III, 10. V. i VI, 


24 VAI pare Mere, 2. 
Vurink. 1 Soo. and 
wrt > aug . | 
— or 4 1686. 8 vo. 


I, II, and III. Appendix to che ſame- 
Hiel- Durch, AmPt. 1667, 1668. 8% The 
— part into Latin. Amſl. 1669. 
11. Des 3 wolfabrt, de. The 
proſperity of Germany, part I. Concerning 
— concentration of wine, corn, and wood. 


—_ 1656. 8vo, 


12 I, III. IV, V, and VI. parts. 
: 0 Trof der Serfebrenden or — 22 
of ſea-faring perſons, Low-Dutch, 1657. 
gvo.—ln Latin, ibid, 1687. $vo. * 
14. Tractatus de medicine. univerſal, fu 
auro potabili vero. Higb-· Dusch. Ai. 1657 vo. 
15. Opera chymica, Bucher und Schrifften, 
&e. It 
Francf. 1658. 4to. 


16. Traftats de natura ſalium High-Dutch. 


1658, 4t0— In Latin. Am. 16 59. 8vo. 
17. pos. eee mein miraculum mundi. 


Auf. 1658. dv 


18. Oe minerale, &c. n Paris 1659. 


8vo. 


19. Kader. Theil, or ſeeond part of e | 


Mirac. mund, Amſf. 1 660. 8vo.: ; 
cnn Continuatio. Aus. 1657. 9 
20. Reichen · Schata und Sammel Kaſlens, &c, 
A rich treaſure, Q. I, II.- III. IV, and Vth 
centuries. An. 1660, and 1668, 8v0— [ſt 


and lid centaries in Latin. Am. 1660, and 


1661, 8vo. 
141. Libeligs:dialigives. Aft. 1663; 0 


23. Explicatio,' oder” Auflegung, Kc. An 
explication of the words of Solomon, in her- 
« bis, verbis, & lapidibus magna , virus. 


High Dutch, Amft, 1663. 8. In Latin, 
Amt. 1664. $v0. 

23. Libellas ignium, adbr ure Ge. 
1 So Rn Tn re _— 1275 4 


| dn 


2 Von den dreyen anfangen 
e. Of the three & princes 0 —— l. 
phur, mercury, and ſalt. A, 1666. o. 
In Latin, Amſt. 1667. Gro. ig Gi 

26. Kurtze erllarung iber, di. Holliſche 
Gittin, &6: Explication of the infernal god - 
deſs Proſerpina, wife of Pluto ; what the phi- 

* 


part. Franc. M. 1658. 4t0—l1d part. 


ſeeret fires. 
1668. $v0 


432 


ical poets, as Ov, Vi 1, und others 


loſoph 
mean by her; and how by roſer, rpine's help 
the ſouls of dead metals are deliver d from 


the chemical hell, Oc. Amt. 1667. Svo. 

27. De tribus lapidibus ignium ſecrerorum, 
«der von den drey alleredelſlen * &c, Of 
the three precious ſtones produced by three 
High- -Dutch. Ant. 1667. 470. and 


4 50 Dr Blia artiſta. nad Tag Ant. 1668. 


30. 


The kernel of Glauber's writings, 
" Hig hb-Dutch. 
=o e into Latin, under 
of Glauberus comentratus. 


The Hilo of Cntmis ney. 
* Joachins Becher, in his Bad N Francof. 2660, 8vo (0. 


we philoſophorum. High-Dutch. | 


668. br. concentratus, oder laborato- 
rium Glauberianum.  High-Dutch. Ant. 1668. Iophi 


Outer lun, der Glauberifcben ſebvif- 
Lip. and A vat | 


31. De 2257 BOO phileſophorum. es- Danes. | 


Amt. 1609. 8v 


32. De lapide animale. Hi -Datch. | MY 
1689 4to. 1 _— \ a TER phyfics, in two books. Hake. 1669. 


33. Curieuſer rad won gobrauch, &c. A 
curious tract on the uſe of wines, corns, and 


woods. High-Dutch. Amft. 1686. 4to. 


34. His works, tranſlated i oy Engliſh, by 


Crift. Pack, Lond. 1689. folio. 

Tractat. de fignatura ſalium, metalhram; | 
eo, Tron High-Dutch. Frag. 1703. Vo. 
36. His whole works are ans. into 

Latin | in u e 8vO. 5 l 

5 , of born 

. Joac Aal. 5 „Was 
1422 277 and firſt. made hr of phy- 
fic, and then firſt phyſici 
Mente; and afterwards to the elector of Ba- 
vara, and counſellor to the emperor. He 
was a man of great wit, as well as learning; 
and fkill'd in all the parts of ſcjence: as ap- 
pears by his numerous writings upon medical, 

philotogical, p political, and mathematical ſub- 

jects 


cian to the elector of 


ut has chief application was ta che- 


miſtry; of which he made great uſe in illuſ- 


2 natural philoſophy, and 
Veelpie and compoſition of bodies. 


5 ſome time in Exglaxd,and died at _ 


don in 1682. 

2. He a 
tive, induſtrious man, and a little too much 
ting'd with alchemical notions; but was al- 
moſt the firſt author who applied 


ppears to haye been a warm, yy 


F 


to philoſophy at large, and thew'd its exten 
uſes. 3 "aq Aer 


g the ſtruQure, textur e 
and relations of bodies. Dut 


F der 91. 122. | 


SW 


as the only materiat princi The earthy. 


1: 0 theory is 3 . 
of all other chemiſts, as ſounder and deeper. 
He deduces all things from * and earth, 


inciple he ſhews to be © — — that 


is, he makes three ſpecies of elemen 
earths. 
Jalterranea, where he has ſhewn 
neſs, in applying the principal*and known 
experiments to the framing a theory in the 
way of experimental reaſoning. | 
His Chemical Writings. ö 
His chemical works are chiefly theſe: 


1. Ioflitutiones chemice, fea. manuductio ad phi- | 


am hermoticam. Mogwit. 1662. 4t0.— 
The ſame with notes, and other improve- 


ments, publiſh'd by JF Fa. RR Franc. 
1705: 12mo, and 1716. 8vo. -— 


2. Oedipus chimicus, obſcuriorum . 


& principiorum chimicorum myſteria ens & 
reſolvens. Amft. 1664. 12mo. : 2 3475 
3. Aclorum laboratorii chymici- wa 

fn . ſubterranew Abri ii. 
e chemical laboratory at Munich, or ſub- 


8vO. Lipſ. 7667 8v0.—The ſame, with ſup- 


. plements from the author's other writings, 
collected by G. Ern. Stabl. 25 1783. 


This he Chiefly effected in his phyfica” 
t acute- 


8vo. 
4. mentum eden nouum, quo . 
fictalis inflantanea metallorum generatio & 


cos ad oculum 
1671. 

erranea. 

8. Demonſtratio philoſopbica, ſen theſes chy- 
mice, verisatem & palſibilitatem tranſmuta- 
tionis metallorum in aurum evincentes, & c. 
Francef, 1675..8v0; Alſo printed at the end 
of the phy/ica ſubterransa. _ 


atur- Frandf. 


8vo.. Alſo at the end of the phfca 


* 
* 


Tranſactions | 


6. - Experimentun. nc & curiofum: de mi- , 


nera  arenaria ;perpetia, &c. 8vo. Li 16 
Alſo in the p ſubterranca. _—_ mY 

7. Tripus hermiticus fatidicus, pandens 3 
chymica; ſeu, (1). Laboratorium . P 
(2) Mitri & ſalis texture anatomia. (3). Al. 


8.  Cancordantis je LP, 8 410. 


Not tranſlated, into Latin that we know of. 


It contains many inſignificant and uſeleſs pro- 


ceſſes; but at the ſame time many curious and. 
uſeful Fox a amen, ; 


ole or he or the. War of mejals _ Highs 


” v 


minerale, [> Ws mins 22 —. 


allurgia, oder 2 = 


celector of &. 


5 . | 5 
5 . " — — 


: EE f a b 
* ; * * 


De Hiftory of Cagaisney. 


6. Joan. Kunkel, in his Phileſophia cbinica experimentis confirm f 
kd. 12mo. 1694 (x). 
_ Olaus Borric, us in kis Doane nals. | Haſaiz, 1660, ts, 
1679 410, & 1680, 410 G 
F Adee Writers. 8 0 e ene | 
m * alchemiſtic Branch the moſt approved authors are. 3 
1. Geber, whom nevertheleſs ee. Count of n i west 
the ſophiſtical authors. 
2. Morienus. | 
3. Roger Bacon. | > 
jo GO Nt 
4 8 3 33 CCC ͤ FOO | i 62 
e e | 1. glaſs, or Comment! 3 
Kant, born about the year 1630, in 4.1 Franc, and Liſþ. 168 4to.” 
21 to pharmacy, then to glaſs- A 8 work, which we ed jr of ce 7 


rwards chemiſt to the 
- then to the elector of Bran- 
e 
8 ih ap elf to chemiſtry u 0 
a} "whereby: he arrived at a pitch of work 
Neat ſeldom 8 Having the ad- 
vantage of his patrons purſes for trying all 
manner of ex ents, being maſter 
of the glaſs- Works, he had opportunities of 
= the moſt tedious experiments without 
: Withal he was by. # 3 11 


making; Is wal 


meg and acute in 1 Ree phæno- 
mena of proceſſes. But for theoretical 
part he was leſs happy; by not being verſed 


hiloſophy and knowledge. His 
tn phil 0 _ _ is fluctuating and defec- 


tive. He not of ſal bur in hat gue 
wed into which 3 ane enn 
His writir gs are theſe; n. e 
1. Ob lone W — ubliſhied in 
High Bd. 1656. and tranſlated into Latin 


under this title, Fohannis Tamlelii che. Sar. 
ceubicularii intimi & -chymict,” utiles 


Eren e. 
Germanice conſcripta, nunc vero Latinitate do- 
eee e g g. Londin. & Nor- 
rerodum 1678. 12mo. 

; ſame; under the title of phi- 


8 W 


e ring 4 be 44-06 
Eee ll . 71. 


FA 


Po Colle in Exglih, by eh able} COON | 
egium phyſfito-c experumentate ; 
S end chymicum, &. 2 
1 1722. 8yo. TR A” x exports 


i; Med ani his orithngs. | 7 
0). 2 1 was born in 16265 
ſician to the king of Denmark, and 


due — — in the univerſity of Gpen- 


e He had travell'd much, was an ex- 
cellent ſcholar, and a great tor in che- 
miſtry. He is famous for the diſpute he 
ho with the learned Conrimgius, concerning 
knowledge of the Egyptians, and the an- 

1 of — , its inventors and authors. 
writings, be des that above-mention'd, 
berg thoſe Err this work, 


— e prtatio. 
Na. I 4to. in Mangeti Bi V Chym. 
2. Ol. Dorriehts, AF Mag SEgyptior. & 

cor. ' ſapientia, ab Heim. Conringit, ant 


— bus vindicat 

2 — — 2 Mer. 
ee 1697. 40. and is Many. . 
Por other pieces of his fe the 42. fr 


See alſo, 95 
5 Herman. Conringii de hermiticd medicind, N 


Abri duo, quorum primus agit de medicind, pa- 
riterqus onini ſapientid weterum | Afgyptiorum: 


. altero non tantum Paracelfi fed etiam chemicorum 
Paracelfi laudatorum, akorumque potiſſimum qui- 
IM "i cnn, Kea, 6 "A'ſecond . 
natur * * 5 

u ar 48: 4to: 


famul vero & reli ua dbæbri- 


edition, with an ap- 
againſt — 1659, Jo. 
"On my 5 eigen of theſe. 
hve authors, fee FINELY $. "Ss 24s ä 


___ annotationes chymice ex Democrite, G 
P. 848. In 
— Ut, commentarius in Dir Lee 


. Hiory nnen . 


62. (6) Bernard count of Treviſs; who wrote in the 1453 (a). 


0 0 (7) Joan. Lac Hollandus, who pernags” was the 


lowing : 


e with the 60 6 . 


5, (% e e e & eld e's ile nom 


but earlier than Paracelſus. 


He was ſo 


highly eſteemed by Penotus, that 


(being diſcovered in ſome corner, in Paracelſuss time) he took him Tor CO 


8vo (e). 
7 (10) Artepbius (f). 
7. (11) Theatrum chymicum (g „ 
5 (12). Turba Pbilſopborum 65 


the W artiſt, who is to reveal the ſecrets of Cc)... 
655. (9) Be Valuuia, (4) in his enn 


f z 8 
* 4 5 FF. * * * 
7 * : 3 
* 


69. (13) Paracelſus (i), See his opera omnia, Lat, Genev, 2658, 2 vol. 
Fol. es High-Dutch, Straſb. 2 2 vol. Fol. — in High- D Sraſb. 


1616, 2 vol. Fol. 


7% L Trenæus Philaletha M2, 


2 


4 3 1 Treviſa. 

(a) Bernard count of Trevi/a, flouriſhed 
about the year 1309; and was intimate with 
Thomas Bononienſi, firſt phyſician to Charles 
the V1IIth king of France: to whom he wrote 
an alchemiſtica epiſtle®. 

(5) (c) Vid. Alen. Alchim. 8 

p. 122, 

wi”, For the character of theſe three author 


above, 5. 29, 


in of which . given fn tar, ob fg 
FG) £ See an account of hm and his writing 


above p. 37—40- 


Aon rom 3 1 

.. 

(4) Thar are e 

liſhed under the name of Philaletha ; the firſt 

anonymous Philaletha is ſaid to have been an 
lilman and his true name Thema, rt 5 


(e) Alſo — 1677. 8vo. ibid. 1717. tho in __ of his works he. calls bi 


WEEN and Morienus are uſually fop- | 


prior to Reger Bacon; but the age, or 

even country, where they lived is not known. 
The former is firmly believ'd by the adepri to 
have prolong'd his life to a thouſand years +. 

(g) Theatrum chemicum in ſex wel. diui ſum. 
Argent r613, 1622, 1661. 8vo. A lift of 
the pieces contain'd in the ſeveral volumes of 
this collection, being one hundred twenty- 
three in number, is given in Eadteri Catal. 


mou Med. Phy/. Mathem, Nerib. 1695. 40. — 
Py Terk p philofephorum, fooe aurifrræ ar: 


antiquiſſimi aurborvs. iii. vol. 15 10. 1562, 1610. 


wie u e eg 


- Ancting een 


Lenau, and in others iu, Pbilaletha. 
He is famous for having d 4722 Sachten, 
Sendivogius, and 7 jp net clearer, in his 


writings; which are chiefly theſe: 1. Introi- 
tus apertus ad occhifum regis palatium. 2. Bre- 
vis mamuductis ad Rubinum caleflem. 3. Fons 


chemice weritatit. 4. Matallrum metanur- 


mw: we Vade mecum philoſophicum. 6. Er- 


ee way mercurii ſanbieii. 7. 
But tho this author is 


2 — wg -. 
_ differ - ws 
O, 


8. Eug. Philalethes, Eapbrates, or the wa- 
ters of the eaſt, treating of keene. 
whoſe water lows from fre, a moths; "4 


* er Chem 7 7 Sor allo . Com, n mirecul 


lapidem pbiloſopbiæ : 


ias Gallus de codem: Cum annotationibus Ni = 


Flamelli, audteritatibus wariis prixcitum bujus artis, Democriti, Geberi, Lullil, Vi Hansa, 


mee & illufirate, per Gerard. Dorneum. Bal, 


1600 8vo. ibid. 1583. SVO. Vid. 7. 


Roth-ſtholtz Bibl. Chem. p. 26. ſeq . This is alſo” extant, under the title of, Nicolas Flamelli 


es Bibl. Chyme. p. 


Rr Co Clem. p. 16. 


Gebero, &c. printed in the That. Cum. Ur/ell. Tom. I. 
We find the ſame under the title of Meolal Na. 


eſis dation 628: Bahia PIN. 


> 


1 = 
* 1 


15 


51. (15) eg. 
D. (200 e 
410m). 


phe 3 coral phil an Fe 


25 The honourable Robert Boyle Eſqz thro? all his 


the beams of the fun and moon. Lond 1665. 


N Anima magica abſcondita: or a diſcourſe 

of the univerſal ſpiritofnitre ; with the 
abftruſe miraculous aſcent and deſcent: 

liſh'd together with his Anthropeſophia pow. 

London 1666. 

10. Secrets reveal'd, or an open entrance 
to the ſhut palace of the king; containing the 
1 „ by Han, Phi- 

letbes, Coſmojelita ; who attain'd to the phi- 


wah by 2. C. 


11. Enarratio methodica trium 
cinarum, in * comineter ey. 


the liquor — — 
cury 2 the 


&c. Lend. 186 f. Sw % | 
Account of Sendi ES oft 

0 Sendivozius was com to Mitrand. 
Sideius, or Serenas, a Scotch gentleman, who 
being near the point of death, intreated two 
things of him: to take care of the publication 
of his MSS and to marry his widow. Sexdive- 


glu. performed both; but in the edition of his 


works, fup reſſed 8erem's name and clapp d 
Wos fe s place. The titles of his pieces are, 


1. Novum lumen chemicum. A new chemi- 


cal + 72 
ues de mercurio & alchemia. A di- 

e * mercury and alchemy. ; 

a theſe he jon? from with great ftrength 
of Nealou and experiment, that ſulphur and. 
mercury united, are the conſtituents of every 
metal ; by ſulphur meaning with Geber the 
ſun's rays ; however, his writing ſhould be 


read with caution; being full of vain _ | 


His nowum lumen chemicum is done 1 to Eng- 
gli, and entitled 4 new light of ens; 


nature and manual experience : with a 


 reatiſe of fulhur. To wbich are, added nine- 
beoks of the nature of thing, by Phil. Theoph. 


o See Word's 4thene Oxan, T. 2. p. 368. 


5 


A of On K EM as . 


"as Eten ge — 


M - that prodi 


ophers, and other curioſi- 
ties; written by frenaus 2 272 3 


«© man blood; which contains 
* occaſion 


CLASS Iv. ce Ingreves of Nateral Philyophy and Ply. | 


the writers who have treated of ch 
hiloford and medicine, the chief are theſe, 


ber. Englid'd & }. 1 3 


wo Van Helmont opera medice. 1682. 0. 
containing 118 differen pieces r. 
Account of Me Boyle. 
1. (n) 1. The honourable Robert Boylt Eſq 3 
of knowledge, excels not leſs 


e 


„His charafteris one of the moſt 


preparation, 
« fitting chem for human aſes; and the ſame 


« he has done with ref 
he is chiefly to be ir'd for what relates 
% to anna, and the analyſis of their parts; 
in which he follow'd the path trod by Hel- 
«© wont, in his book de /ichiaf. A noble in- 
“ ſtance hereof we have in his hiſtory of h- 


% luable and exquiſite things ; 
he endeavours to round bis 


« ſceptical chemif, ſhew his t modeſty and 
ee Jeep 2 grea 


how far he was from that 


2 «« common vice of the chemiſts, boaſting, and 
nifing more than he could perform. 
3. He is author of a vaſt number of 


"9p all com in the ſame ſpirit. 
5 * 


are ſo many, and printed fo fefa. 


to wegetables: but 


ory 


Hie . 
the wnforeſcen failure of experiments, and 


ſtr pen to a- Writers is 
eds ton Py 
chemiſtry. 


2 Jo. Bobnius, in his Diſſes. 0 6 
The ater R Cn (p) 


Philoſoph, Tranſat 
M. Hen 


moirs of che n 


4 Wh rately, and edle difficult to 3 0 pre- exiſtence of 
x gy pro Frans rg] fix'd ſalt in any ſubject before 


. * cure a compleat colledion. His ſtyle is a 
little looſe and diffuſive; and the courſe of 
66 his wen. ſometimes interrupted with di- 
eo ans 

4. One objection is made to Mile ie d 
« chemical character, wiz. that taking the 
« virtues of his preparation on the rt of 
« other people, he commends ſome of them 
«© too much, and attributes virtues to them 
% Which e ce does not warrant. For, 
as he did not —_—— phyſic himſelf, his 
way was, upon making new prepara- 
ow, to A0 ſome phyſicians to make 
«trial thereof; and they, it ſeems, out of 
* complaiſance, would ſpeak more largely of 
% it than it deſerv'd. ence thoſe _ 
« fuſe commendations he beſtows on the ſpiri 
«.of human blood and hart's-horn in . 
« and phtifical caſes, and on the ens Heneris 
* in the rickets. 

5. As to the point of credulity commonty- 
8 3 on Mr. Boyle, there does not ſeem 
to be any foundation for it: no body en- 
« quires into thin ngs more-ſeverely, or ſpeaks 
«« of them more dubioufly than . Indeed, 


33 


< a long, and intimate acquaintance with che 


« writings of Parace/ſus and Helmont might 
| 4 poſſibly have ſome effect on the bent of hi 
< mind; and induce him to give too much 


a credit to many of the arcana they pretend 


to: and the more ſo, conſidering the great 
„% number of ſtrange incidents and events 


« which VVV 


e 
PE was or at 

« in 1679: the diſſertations above-cited, 

<« ſides an uncommon reading, ſhew that he 


had made a large number of eee | 
allah; 
eis excellent; and has let much Jight into 


„ And as to his reaſonin no body 
% yond him. His treatiſe de p66 of 


ce the affair, bh 
Accornt cf Dy. Cox's Papers. 


?) Dr. Daniel Cox, an eminent . an, 
a very. able chemiſt, has wrote ſome un 


| , tending to improve the art of 
TE the principal of which are the 
| fallowing, to be found in the philoſophical 


In the late abridgment of his works in three volames in quan, tis to be hs all” 
| theſe i inconveniences are removed. | F 


particularities not ve el- 
* the volatile ſpirit and ſalt of ve 


8 fician and chemiſt, has wrote ſeveral 


2. A continuation of the ſame. ibid, 


ment on the change of colour, from 


_ proving them to be altaline. No. 


co-pbyſees. Liſp. 2696 (0). 
ig by papers in 5 


@), (1); Gfrg (1), an (9, and the e younger, Lenery (9) in the e me- : 


| 5. 


4 MA viz. 1. MEG NIE 


its being expoſed to the fire; ſhewing alſo 
that alcalizate ſalts do not differ from each 
other. Phil. Tranſ. No 107.p. 150: 2. Of 
bles. Phil. 
Tranſ. Ne. 101. p. 4. 55 The identity of all 
volatile er. and vinous apple ant ex- 
28288 vegetable ſalts, y reſem- 

i the ſhape of the p ts, Whence 

had obtain d. Phil. Tranſ. Ne. 108. 
p. walk 


5 Account of Dr. Fred. nes Raw, 
(9) Dr. Fred. Slare, another eminent 


3 


5 ü 
pieces upon chemical ſubjecis, wiz. 1. Expe- 
riments made with the liquid and ſolid phoſ- 
Phorus. apud Hook. Phil. Colle. No. 3 5 48. 


p. 84. and Phil. Tranſ. 1685. z. — 4 —— 
cenſion of fluids, Phil. Tran}, No. 150. p. 289. 
4. Examination of ſtones from the human body. 
Ne. 182. p. 140. 5. Of fire, flame, and ex- 
ploſion, by mixing two cold liquors, No. 213. 
P. 201. 6. Experiments of accenſion and ex- 
ploſion i wacue. ibid. p. 212. 7. Experi- 
a 2 
tranſparent, or clear liquor, to a * 


one in an inſtant, by the admiſſion of the air 


only. Ne. 204. p. 898. 8. Examination of 
chalybeate or Spaw-waters, called OW. 


9. On the nature and - virtues > ee 
waters. No. 351. p. 564. 10: * 
and obſervations on Bexoar- ſtones; with a vin- 
dication of ſugar. Wee 0e, and Par 
Tran. Ne. 337- P 
r) 4 e 1 6x 3 
r) 1. omberg was born a 
in the Eaft- Indies, in 1652; whence he came 
over, with his father, to Anſterdam. He was 


ſent to Jena and Leipfic to ſtudy law; but 


1 this for what was more agreeable 
es, he applied himſelf to Ou Gue- 

ricke, 22 for the 47 of the air-. 
pump, the hemiſpheres, Ke to learn experi- 
mental riet 

2. From hence he went to Padua, where 
he ſpent a year in the ſtudy of ans | 
and particularly any; and botany 


4 


» of Cunuts rr. 


Dow of Orleans, hone. e 


"Ol . Hi: Wri . 
"Mey of fs pike 


al academy. . 


$ 


Ciances. 


an, 1692. p. 101. 
2+ on 


Mins 


org 
ra 


p. 101, | | 
terreſtrial ies. ib. an. 1700. p. 81. * 
* 11, On the diſſolvents of mercury. ib. p. 


ZZR 


LI 
5 


Jr 
Zn 


8 
N 
2 
: 


of whi uſe. He 14. Onthe refining of filver. id. ax. 1701. 
married a daughter of the famous Dodariin p. 52, | 3 N 
1706; and in 1715 died of a dyſentery. 15. On the cffefts of fermentation. 6. 

publiſh'd any expreſs work; p. 1 


16. On the am! of p is. p. 148. 


8 18. Chemical 


Th 
] 
HE 
N 

Jay 
1 
1 


; 
: 
177 
fl 
12 
8 
HH, 


#6. 170 6. 
8 5 8 3 
2. On the i:Je ſulphur. ib. a. 1704. 

- Pp. 117o—The of the ſame. il. an. 1706. 

| 127. Ns | © : 

- 22. On a diſſolution of filver. ib. av. 1706, 

P. 127. Ss ul 


2 
2, 


x * ib. an 17 0. 
Na- "24. On acids and glcalies. ib. an. 1708 
3. Chemical eflay on mercury. ib, vx, 


— 


man thing) out of Kr | 


in ex- 
tract by M. Forrenelle in the hi of the : 


Germany, 13. On theacid of antimony. 46. p. 381. 


19. Attempt to analyſe common ſulphor. 


27. On ſulphureous matters. 121 an, 1719: 


02. 
gf 28. On artificial vegetations. ih. p. 556. 
29. On the fecal matter. ib. an. 1711. 


49. Continuation of the ſame- ib. p. 305. 
p 30. On the colour of bodies in fuſion, 10. 
21, 
1 31. On acids in the blabd of animals. 75. 
ry 1712. p. 9g.—— The ſequel of the ſame. 
p. 349- £ 
t from filver by 
ful on. ih. 45. 1 13. p. 87. | 
33 Ona ſublimation 3 ib.p. 354. 
334. On matters which Oy metals, 
without diſſolving them, ih. 
35. On the vegetation o the: x'd ſalts of 
: Plats; ib, an, 1714. p. ch OR ES: 
mens of Dr. e ee 0 
() 1. Steph. Franc. Gear was 5 at 
Far in 1672. His father was an apothe- 
cary, and his mother a ſurgeon's daughter. 
His father ſpar'd no paius nor expence in his 
education; tho he deſign'd him only for the 
mop ; 'as well knawing that a large ſhare of 
knowledge was required to arrive-at any tole- 
rable perfection in Fare To the fludy 
of philoſophy in general, M. Geoff#oy join d 
private courſes of botany, and ana- 
tomy 
2 "In 1692 his father . with an 
eminent apothecary at Montpelier ; and during 
his ſtay there he 1 ntly attended the uni- 
verſity lectures, in all the branches of medi- 
ciae; but the materia medica was his favou- 
rite ſtudy. In 1693, he paſs d through the 
uſual. examination for pharmacy, with ap- 
lauſe ; and now firſt imparted to his father 
8 deſign of being a 28 and obtain d 


5 


his conſent. Accordingly, che ſecond ſon, 
whom his father had delgn n'd for that _—_— 
fion, was ſent into the x „ inſtead of his 
brother; and is; now one o * the chemiſts to 
the French Ye 
In 1698, Count Tallard beingappointed | 
e extraordinary*to:Eng/and, took 


M. Geeffroy with him, as his phyſician, tho! 
he had then taken no degree in phyfic. There 
he became acquainted with many of the learned 
men of that nation, and neglected no means 
of making i improvements z. and in leſs than 
fix months he was admitted a member of the 
royal ſociety. From Exg/and he paſſed into 
Holland ; and in 1 700 travelled into Hah with 
the Abbe Loawois, in quality. of his. phyſician : 
every where making farther 9 | 
and increaſing his ſtock of knowledge. In 
was made a member of the Toyal a- 


9 he 
„ N ee ig 
See Memoir, de Þ dead. n. | 


x to its ornament and uſe. E 
4. In 1702, he took his of batche'or _ 
yiic, and in 1704 that. of doctor, att 

Parks: after which he- o plied. bim cloſely; 
to ee he . e prac- 
tice. In 1707, Kom, to the. 
3 made him his Tony, as frofeſſor of. 
chemiſtry in the royal garden; in which he 
acqui 
Fats reſign d the charge ap to him. 

5. In 4 the king made him phyſic= 
profeſſor in the college royal; and here he 
dictated his curious and uſeful lectures on the 
materia medica, | In 1718 he drew up a ſy- 
ſem, or table of the mutual relations 
different ſubſtances in chemiſtry; which, if 
rightly. underſtood, and carried on, might bes - 
come a fu law for chemical opera · 
8 and guide: the r wich Mea 
ce 

6. In 175 18 eleQed * af the fa- 
culty of /phyſic at Paris; and after the expi-. 
ration of two years, the uſual time of holding 
that office, was contianed in it by the unani- 
mous conſent of his brethren; ' In the begin- 
ning of the year 1730 his health b ho = 
celine, and he died on the 6th th of: 


. 
| His Writings. 2 5 e 
- His writin tings are theſe; win. ö 
1. On cold diſſolutions and eee 


Mem. de l Acad. R. 4 ee A. e 


e 
2. A method of f recompounding fulpburs 
* 17. p. 3 
3. A chemical — * to find aſhes and 
out iron in them. 16. 17056 p. 478. 
4. Analyſis of ſponge ib. 1706. p. 66 
5. Explanation on rj artificial produftion 
of iron 16. 1707. p. 2 


4 


coral, Ve. 23. 4 


6. On the * 17 of 
1708. x 130. and 482. | 
. — on metals. i. an. nog 
p- 209. | 
= 0: Qblireadats on vitriol and i iron. 2 an, | 
1713. P. 225. 


On the converſion of acid ſalts into w- : 
latile urinous alcalies, #6. an 1717 Pp 291. 
10. Chemical affinities between 5 
ee ib. an. 1718. r. and 1720. 4 


ge 444 method of ſtopping the vapours of 
metaline diſſolutions, . *. an. 1719. : 


93+ | 
7 12. Frauds relating to che philoſopher's- 
ſtone 1722. p. 82. Dy 


13. On che method of extinguiſhing fre by 
eng gun Oe eee p. 211 


L , RED FL it . 
5 5 


himſelf ſo — ie 171% Ma ” 


7 11 


5 


11. 


5287. 


eee e 
which bottles are made. 1724. p. 547- 


16. On the mineral waters of 87. mand. 
Phil, Tran/. No. 247. p. 430. 
17. The way to make two clear ſpiritubus 


inſlammable liquors, which differ very little 


in taſte and 


, yet being mix 


mix'd together, 


moms a fine carnation colour. Phil. Tran/af. 


NO. 249. P. 4: 
18, On the exact quantity of acid ſalts con- 


tain'd inacid ſpirits. 6. No. 252. p 


pf „ 


writings 0 


vet living, are theſe. 


| 30. 
19. A treatiſe of the foſſil, ve MI. 
animal ſubſtances, that are m 
phyſic, c. tranſlated from a manuſcrip 
of the author's lectures read at Paris, 
Douglas, M. P. 1736. 


the younger M. Geoffroy, 


and 


e uſe of in 


bu 


Mem, de Þ Acad. 1 


Ain Sciences, an. 1707. p. 1686. and 1721. 


# 4 Onthe d en degrees of beak; whlch 
ſpirit of wine communicates to water upon 
3 an. 17 p. og 


| gy 


lacca, oy " animal fub- 


3 furniſh the purple dye. 1714. 
in Franconia, took to the ſtu 


an. "ng 5. P. 321. 
5 · A method of determining the juſt quan- 
"tity of ſpirit of wine in inflammable liquors or 


we, > 1. Chet 


randies. 1718. p. 46. 
6. On che nature and compoſition of Sal 
N „Kc. &C, 1720. P · 245 · F > 


7/4 
experiments and o 


5 8 a and the. choice of it. 


ten HO OPERON AY Mem. de 


£ Acad. R. des Sciences. hy 1706. p. 
2. That plants reall 3 


y contain iron. 15. 


229 
* experiments on oils, Sc. 1b. an. 


a ere eee of 


iron, e. ibid. p. 388. 


5. Explication of the 
kinds of native vitriols. ib. 


Production of iron. ib, 
MEATS and ref 


ws 


Sc. ib. an. 3 


6. New remarks on the X72 


tif „ 1 


6 


hah ont Y as, 1711. 


r 


— 


BE Ba. mes 


079 De Hiltory ret? CurmtsT * 
1 . Eragt Salk, his Ren, er 


The ſecond an. 1714. 
10. On N Ned iron 
an. 1713. p. 41. . 
11. On the action © r 
flammable matters. az. 1713. p 
12. On matters proper for n 
with alum. an. 1714. p. 520. as 
13. Phyſical reflections on à new phoſpho- 
rus. an. 1715. p: 30- 
14. Memoirs on nitre. an. 1717. p · 39. 
Sequel of the ſame ib p. 156. 


on the fluids of the body. 


p-. 317 


az, 


f 5 YE * 
OSA 4 
1 * 


9. W . e | 
of mercury. an. 


* 


* $ 
Wt th | rr 


16. Refleckions on the deficiency and ſmall 
' uſe of chemical analyſes of plants, Ic. ay. 
4719. p. 227. Second part of the ſame, an. 


| 1720, p. 121, ——— Third 


Fourth part. an. 1721. 
7. On the preparation © 


my ib. p. 216. 
5 . che Carthufian's 


der, or kermes mineral. an. 1720. p. 542. 
18. On the original of Sal Ammoniac, an, 
20. p. 66. 

2799 Ou the ſucceſſive diffolation of Te” 


rent ſalts in water, an. 1722. 
© Account of Sta 


— of PL 


; the ſeveral 
1. 8 2 e ſever 8 


ot only carefully welg 
; he arrived 


but 


— 


excellent lr on 
other things, 


among 


- 479+» 


1 @ G. Ern, Stahl, born in 1660 at et 


of chemiſtry 


d 
at fifteen, and from reading L colle- 
Low 1 readily diſcover'd a fx d l- 


in nitre ; with the help 
nheſs *books, and Becher's 
riments of which 
iN me 3 


after 


phyfica 


rok- 


in the art, and has "abt 4 0 eral 


artificial ſulphur. 
the volatilization of the acid of vitriol, and 
its reſtitution to its priſtine fixity. 

2 influence of a phlogi/on in Never 
4. The reſolution of ſulphur into a 


ſubtile acid. 
mineral ſalts. _ The ſadden deſtruction of 


nitre by deflagration. 7. The genuine foun- 
dation of vinous and acetous fermentation. 


8. The converſion of ſpirit of wine; and its 


The different fixity of acid 


artificial ingreſs into ) Vinegar. 


poſition of juice of citrons into wine. 
fermentable bodies into an in- 
| 10. The ſolution of gold by 
— And, 11. Of iron by an alcali, 
He. He 1 1 


[ery dy" of all 


1 


chemiſtry ; which ſhew, 
1. The generation bf 
The analyſis of vitriol, 


3. The 


„The tranſ- 


10. The 


15. On the volatilization of fix d falts,' 6. 


© , Ob/erwationes On IS medics. 


7. The excellent Frideric H, 
carum ſeleftiorum libris tribus. 


The Hie Wa a 


(), in his Ob/ervationum 
alæ, 1722, 4to. A work eee 


tance to the art of chemiſtry. The author has likewiſe 17 and 
medicine with manꝝ other curious pieces. 


Hiri chemical Writings. 
1. Prodromus de indagatione chymico-phyfiole- 
gica, &c. 1683. 


2. Collegium chemicum, firſt deliver d in 1684 
in the way of lecture to the ſtudents at Tena 
ſeveral manuſccipt xanga Si of which gettin 
broad, and there being nothing like it * 
, extant, 


conſent to an edition of it, which was pab- 
liſhed under the title of, Fundamen/a rhymie 
dogmatice & & experimentali Nerimb. 1723. 

in Zzg/;6, under the title 


7 La « x 2-=«-ay * chemiſtry, &c. by 


333 fundamentalis. 1 
ON W 66 — 


175 NT 
15 nad 


ica. 2. Zzmotechnis 3» 


s. 83 Becherianum, nnnex'd to Be- 


aber t a ſubterrancas. - 
3 9 "Hy e 
treati/e on Fm 
4 NOS: Ig 5 — 


Hones, 300 numero, chymice & 
er 


many uſed it as a comment on Be- 
cher ; this at length induced the author to 


3 


1 eee 1723. 

1 in concordantiam chemicam Becher — 
I 20. 3 
725 Experimenta, re 8 
, qualinm 
rara, Sor abs * 
tir empla, ad dtbites nexus, & mera; ſur, de- 
data mentio, commemoratio, aut explicatio, in- 
wenitur, &c. Berolin. 1731. 8vo. 

Account of Dr. Hoffman. DE 
in Hoffman was born at Hell in 
„In 1660. To him we are chiefly in- 
uft method of analyſing mine- 
ral waters. He firſt diſcovered the errors of 
— on _ ws and ſhew'd the 
true * of waters by chemical experi- 
The chief are, that the pedo. 

minant faltin , as dar pray hin! ny | 
à not acid, but alcaline: that en a 
called carious carths, and 


a moſt ſubtle volatile 3 are on 


tain'd in all mineral waters. See his DiJirta- 
tiones de thermarum & acidularum uſu ac ab 
br wer rien ; all which are 


* by F. Shaw. 


writings are theſe : 
1. Differtatiqnes de generations faligm. 
= Wop — 3 tri nitri natura. 


de cinnabari *. 


6. . adtditaments is Poeri 
opera. Franc. M. 1698. Ito. 85 
Aus. 


APPENDIX TO T THE CHEMICAL AUTHORS. 


Some boaks of conſequence being omicted by. the author,. or having TOR 


publiſh'd ſince he wrote, m—— it to add ſuch of —— as rea» 
dily oceur, and eontain any 


. 


Ac H. Brendelii 
5 FACS Bo 
| 1 


* 


el 
; clymia. in arch 


— . 


clymie, faivent bet principes ds Newten & de 


4 3 4 Bas, 164 684 
ng | 
Praxis chymiatrica rationalis. 


Bat. 1687. 40. 
3 Chimia rational, authors T.P. 
. Bat. 1687. 4to. ; 

Mich. Etmulleri chimia ratienalis ac axperi- 
mentalis curiaſa, principia recentiornm 3vo. 
adrnata, wariiſgue ac propriis experimentis, 
tam chimicis quam pradticis, ut & medicamen- 
ti⸗ 5 referta, comité ſemper ratione ; 
in ordinem redafla & wdita, per Fob. Chr. 
Anſofield, Lugd. Bat. 1684. 4to. 


3 Meina chymica Londinenſis. 168 5. dernis medicines practicis dicata. Ed. 3. priori 


_ bus auttior reditta, per Davidem de 
. . 98 ww 


CLASS: YL Writers in Metallurgy. 


1 W Ane Who died metal; he publiſn d. works 1 
in 16 has wrote largely of the nature, and A | 
examination mineral; ſo as to be even Commentaria metallica. 
fer 0w® lov with Arc, for C5 of Ars 3 | Wa 


rly curious or uſeful; without 
E a el. of 1 the chemical writers anne 


den, Paris 3723s 2. vol.  12mo. and me | 


= della 


8 
EV 


5 BIR . F RRR 
* R CW 
4 rr . ] ¾ 6vu ̃ F ̃ . 
// p . ˙ 
E11 e ̃ ] ] é. . 


3. weber. e ee to 27. | » five 
ns of ain in. veget 2 e benoming ls 
* 22 72 & roy ale, e raris 22 rz cm uri ume, 
167 1. vo. * vol. folio, Dre/d. and Lip/; 1734. This 
Above. Barks: tratt * e metallico book opens a new ſcene in natural philoſo-.. 
compuefio en Eſpagnl. 1674. V. phy; uk is args vpon the baſineſs of me- 
Fourn. des Saban. T. 4. ” '$ . His tals. | 
long reſidence at Poteſ in Fer —— There i is a curious me | e 
him to malte many obſeryations publiſhed. in High-Datch,. by Crit, Andreas 
the mines. See the Log in rey Ws by the 4 chluter,” containing the w art, both of 
of Sandwich, Lond. 1674. 8 vo. See alſo Phil. ſmelting and aſſaying, as . from the 
works themſelves ; and exhibited to the eye 


Tran/a#. No. 108, p. 187. 
Ui /econdo de Parte metallica, 


The ſame'in Bug lab, by che cart 
of Sandwich, Lond: 1674. Vo. 
; It was r 3 at Lond. 1946; 
in 12mo, with the ad 
containing à diſcovery of all ſorts of mines, 
from gold to coal, by Mr. G. Plates: and a 
4th part, entitled Houghton's compleat miner. 
1 Marcheſe, Marco Avitonio della tratta, 
attica mineral. in Bolog. 1676. wk 
Vid Hook Phil. Colle. No 3. p. $0: 
M. Reaumur's treatiſe of converting fe 
iron into ſteel; and to ſoſten eaſt iron, ſo bus 


* Cor doua. 


to make uterifils thereof equally perfect wich 


hoſe of forged iron. Paris an. P22. 
Em. Swedenborg, member of the metallic 1 
ege in Sweden, prodromus principiorum rerum 
naturalium, five novorum tentaminum chymiam 
& phyicam e ee _ | 
2721. o. i 


7 : 
1 * 4 e To 


eb a 


ol 
* : 


Pp x 


Ju: Fred, Hast, 9 guem 
. mtundus adorat & ort. Treating of the rare 
miracle of n: ture, the tranſmutation of metals, 
and ſhewing how the whole ſubſtance of lead 
was at the Hague in ere time cont 
verted into pure A particle o 
the philoſopher's Kone. Amſt. 1667. 8 vo. and 
Hag. Com. 1702 BY. Printed alſo in Man- 
get's Bibl. Chym. T. 1. p. 496. In Englih, 
under che title of eee golden calf. 
Lond, 1670. Ges: v1 

De alchymia, ve conplare wt: philejeph. 


cum fig. Francof. 15 50. 
1 — cron of the ohiloſopher's s-ſtone, by 


Alphenſo king of Portugal, Jabs Sawtre, and 


Randorf, a German. Lond. 1652. 


. Seg, Weidenfeld, four books concerning 
| te fear of the en or the.uſe of 205 


” = "% 


tion of a third part; 


by - numerous beautiful copper plates. follo. 
The title of it is Gruntlicber Unterricht, Ec. 
or, 1. A fundamental deſcription of mineral 
works ; ſhewing the genuine way of explain 
ing them with the ſeveral mechanical — 
tures and furnaces thereto relating; with . 
manner wherein they are practiſed at 

and other mineral works : particularly the va - 
rious methods of treating gold, filver, cop 
and lead-ores ; ſulphur, vitriol, &c, 2. 
_ art of — 4 A containing the ways 


ing all ſorts of "metallic wp refining 
- filver, 8 = it from gold to advan- 
tage, c. 3. per- plates for the 


two parts, eee ing to a ſaale; with 


proper index to each part. Chriflopher 
* Sebluter, ſuper pa. oy at — 
Hartz to his Majeſty of — 8 c. 
Brunſeich, printed by Fr an l 
IAIS 


ECT If 
len a 


ſpirit of wine. A 7 —— collected out 
2 the fathers of adept philoſophy — 
ether. Lond, 1685. 4ü·0ß9 | 
ac. Tollii, fortuita, in quibus fpreter 
views tota fabularis hifloria Gree, 
Phanicia, AEgyptiaca, ad chemiam þ 
2 Ant. 1687, 8vo. 
Manuda&io 4d cakum. er 
cum. Amft. deer, | . 
apientia e we pro- 
miſſa chemica. Amſl. 1689. 8 Wo. r. 
75 Clauderi, p 63m eb de tin ura ood 
ver ſali, wiilgo lapide 1 eum Petr. 
Fo. Fabri MS. res alchymorum dbſcuras, ex- 
planante, necnon Ad. Gotil. W Aiſſerta- 


q 4 * 
** £3; "0 


tious' de medicina univer/ali, quin && Eman. 
Koenigii epiftola de Lane: A . Norib. 
2736, „ ATA»; ws wht C 5 K 
S 5 n . 11 8 
e PL ba ee Ao 2 
. proton et 4: © ' LA $s 


. 


My wi * . 


125 Rp 


, Aude geg e 8 


rata, &c; Noriberg- 1689. VW 0. 
2 Fo. Freind,. 2 chynie, in gaibus 
. ere yas ad. wers rincipia, .& 

— — = * * gl nb. 210. 25 
41.17 Nai 3 

— V—ñ(— G be JM 

- 2 defence of the the E. againſt 


with the 
pps of. the 48. "Erud. L Long, 1712. 
4; Bourdelin, author of ſeveral chemi- 


Du Clos, obſervations fur les ** 3 
de plufieurs provinces de France, fait is a- 


demie R. des Science. à Paris 1 


ty of Garona... 1 8 


ſt; +; ns ; bir 6 biet eee £ MS. ay CITY ann Ta” Þ OE EPA 
» 2 * p ; IX. 1 2 . £5 * 3 7 Wha £ 1 8 . 
thai FS FL: Wir 1 & 1 ., = 3 {E's 6] fu +33 ©7097; AFR k 
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e 
1683. _ Allabr. 1201. 400. Bs * 


cul 3 — — 4 Thad pare. Gen Gun 1746. 
172 12 


8 5 a nile 


FED Su, % de. extrems.. & perf | 
* nature, opifitia as principe karren der, 


.aurp ; de . nd iu naturã, g 


< N Aly) ad, Mer ation arti: La. 
vo. 


68 ye 
" Bouldue, Sc of diſcovering the ſopl 


cal papers in the Mem. de Þ Academ. R. des ſtication of corroſive * Mem. de l. Lad. | 
Sciencet. . R. des Sciences. 1 699. p. 64 
John Brown wrote an account of the quan- Examination of the mineral waters- 
tity of roſin in the cortex e/euther. extant in of St. Anand. ib. 68. „ 5 
the Phil. Tran/a#. No. 371. p. 11. —— Analyſes of a great number of 
Obſervations and ex ts on plants, Ic. as Ipecacuanha. 1700. p. 1. and; 
the /al catharticum amarum, or Epen an. 97. —Colocynthis. 170. p. 15. —Jalap. 1701. 
ibid. No. 377. Pp: 348 and 372. p. 39-——Gum gutta. 1701. p. 2 aer 
xperiments on the ella. mony. 1702. p. 248.—Gratiola 1705. p. 248 
blue. 12d. No 381. p. 15. | 1709. p. 293. Rhu — 1710. 
On wml te ibid. No. jp p. 217. —Mec 1711. p. OE 
p. 361. bie 2th 5 . 53: 
nica, cum fig. Par. = B8vo. * p. 2 


in. 1724. p. 168. 


—— Befides other analyſes only men- 


V. Phil. m_ No. 125. p. 612: 8 in che hiſtory of the royal academy of. 
Digere. fur les * des mixtes. ſciences. . 
NE Aſt. 1680. 12mo. V. Jour, des Fo 7. nckr; conſpectu: chemie chin 
 S$gawvans. T. VIII. p. 290. practicæ in forma tabularum repreſentatus: in 


Car. Newman, chemiſt to the king of 
Pruſſia, on fix d alcaline ſalts, Iſt part, ap. 


Phil. Tranſ. No. 352. p. 3- ld part, ibid. 
No. 
cid — On Cam phire, ib. No. 389. 
. 1. 5 
p 8 On eh method of proving 


French brandy. i. 1997 391+ f P. 3298. 


Tea CLASS 7 
un. aa were te rh. 


9524 


Baſ. 1561. folio. 
Ferri Borelli, bibliotheca chymica, ſou cata- 


s librorum philefophicorum,. bermeticorum,. 


1 quo guatuor millia circiter autorum chymi- 
corum, vel de tran/mutatione metallorum,. re 
minerali & arcanis, tam manuſcriptorum quam 


| in en k cum eorum e e 


5 


8 . * 
* 2 . ., Tet? 


Ra 2p 
ory Po 


quibus phyfica,. prefſertim fubterranca. cor 
porum naturalium principia, habitus inter Jes. 
troprittater,. vires,, & uſus, itemque preeipue” 
chemie pharmaceutice & mechanice funda ' 
menta ;- à dogmatibus Becheri & Stablii po 
ti mum explicautar. P. 1. Hale Magi. 1 7396. 
40. e Mrtatle e 


— 
5 


fo 


duke , T 
8 1653 e Par. ih 12mor. 
Heidelb, 1656. 12mo.—The authors are here 
enumerated in alphabetical order, but not with: 
due diſtinctneſs nor 5 V. Fabric. Bibt.. 
Grac. I. 6, 7. p p- 746 ; 

Nath. Albinet, ibbethecs chemica contra, | 
in qua continentut, 1. J. Aur. Augurelli.chry- 


Jams eat. 2. Gy Eu novum . 
chemicum. 
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1827 
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LH FE 


— tac th nam of performing . 
certain in phyfical Operations, where to the ſenſes, or 1 d. 
ee being render d coopnizable, 3 contain d in wveſ- 
« 4 ſo changed, by means of proper infiruments, as to Dake certain deter- 


„ "mi 2 and at n ö 2 . 5 2 ar; "Prog 


12 * various arte (a). 22 


"ai py 3 new 1 4 a 
'2 of experim y made Whence it is proper to obſerve, that arts can 
| and deſcrib'd; which being reduc'd to rule, never be juſtly defin'd, till their nature, ex- 
deliver'd with their circumſtances, and di- ' tent, and uſes are fully known, and particu- | 
80 order, le ee larly aſcertain d ; a e 9 definition 
* 7; and this is ing par- being nothing more a truth, or 8 
ticularly | Tis expreſſion, ſumming up, ed all the 
| particulars frbm whence it was deriv'd. But a 
Be Oy of Ng chemiſtry an art, may 4” 
MY Pune) 5 if we thence confine | 
it within too narrow bounds: which is 
rally the caſe when definitions are form” 4 
fore the matter to be defin d is brought to 


Chemiſtry de» 


1127 
1 LE 
—— refel 


th 
known and The author, to ſhew that Ws definition of 

m art. Tho” HH TIES 

touch d upon . the i 2 . 6 
hanical, me- d or the euer de eee | 


Now chemiſts uſually divide all ſenfble na. | 
FFF 


= 


* 
1 
. N + 

— 

— 
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Chemiſtry an 


art. 


Objee of che- 


miſtry. 


kingdoms. 
Hifi defpa'd. 


: Ly * 72 + 
4 * * 2 8 


8 - 


When he comes to 


Will ler the reader 


* 


# 


whereon it is em 


= 


2. As chemiſtry directs operations to be aeg, foreſight of what 
will enſue, it is truly entitled to the appellation of an art (50. — Its object, 
y'd to produce changes, extends, we ſee, not only to all 


ſenſible bodies, but even to inſenſible ones, provided they are capable, by 
any art, of being render'd ſenſible, either in themſelves or in their effects; 
eſpecially ſuch as may be collected and contained in veſſels, either naturally, 
or by any means we can employ for that end (c): which bodies on a careful 
Divided into review have been found commodiouſl 


the chemiſts called kingdoms. 


y reducible to three capital claſſes, by 


3. The firſt claſs contains Foils, or as they are more uſually called, Mine- 
rals; which are defined natural bodies, found either in the bowels or on 
Le the ſurface of the earth; of ſo ſimple a ſtructure that the cloſeſt inſpection, 
& even by the beſt microſcopes, has net been able to diſcover any diverſity 
«© between the veſſels and their contents; but each part appears perfectly 


« ſimilar to the whole; tho* in many of them there certainly is a compoſition 


« of ſolid and fluid parts (4). 


the ail, vegetable, and animal kingdom. This 
1 which at firſt ſight N groſs and 


diviſion, w 


inaccurate, is, in reality, ſubtile and adequate; 


being taken from the three different manners 


of growth which obtain among bodies. ' For, 


_ excepting the four primary elements, fire, 


air, water, and earth, 1, All bodies cither 
grow adhering to the earth, in ſuch manner, 
as that there is no a diſtinction of 

arts containing and contained, (wiz. of veſ- 
fel and juices circulating in them) which are 


called fofi/s: Or, 2. They grow adhering to 
the a „ fo that there _ real difference 


of veſſels and juices diſcernible therein; which 


are wegetables: Or, 3. They grow without 
" adhering to the earth at all; and are called 
animals, Each of theſe are conſider' d in 


) Being thus diftinguiſh'd from caſual ex- 


riments, or random trials, which, how- 


ever, laid the foundation of the art, produced 


conſiderable effects, and made many unex- 
pected diſcoveries: Thus gun-powder, phoſ- 
horus, aqua fortis, and moſt of the chemical 


- ſecrets, were at firſt accidental diſcoveries, | 


(e) Our author's economy here is admira- 
ble: his definition is an epitome of his book ; 
or the book à paraphraſe on the definition. 
He firſt gives us the whole in miniature; then 
takes every gart in its order, and enlarges it. 
body, that complex thing, 
the reader would imagine he had loſt the 
view; but, after dilating and opening it by 


degrees, "till he has diſcovered all it contains, 


he returns and goes thro! the reſt. This hint 
into a method, beautiful 


"beyond expreſſion. 


* 


the ſpirit 


ſince it contains an h 


on Eng 
you take thereof, tis the ſame indiſti 
able characters of | 


Fueffli are either ſimple, or compound: 


. 1 


(4) This character holds of foſſils, and of 
them alone: thus gold, ſilver, and the other 
metals, antimony, ſalts, ſulphurs, ſtones, 
and other minerals, really grow fixed to the 
earth qe 1 = aa. into the 
minuteſt parts, they will every where appear 
the ſame ſimilar lid matter, without 


ſhew of weſſels and juices. And thus, ſhould 


it be urged, that ſpirit of wine - muſt, 


on this footing, be a foſſil, becauſe homoge- 


neous in all its parts, and exhibiting no di- 


ſtinction of veſſels. and juices; the anſwer. is 


obvious: figce ſpirit of wine, as ſuch, is not 


generated 7 or under the earth; neither is it 
a vegetable; that denomination including the 
whole compages or ſtructure, out of which 
wine is prepared. Or if it be 
ſaid, that antimam ſhould then be no foſſil, 
| ulphur: it 
may be anſwer d, that as to our ſenſes, tis in 

a foſſil ; fince whatever portion 


antimony. hy 


vided, are all of the ſame nature, that is, of 


the ſame gravity, magnitude, figure, hardneſs 
and mobility: as * 


and i hich, tho' 
divided to infinity, 1s found every were the 
fame in all theſe reſpects. foſſils 
are thoſe which may be reſolved into diffe- 
rent, or diſſimilar parts; or, whoſe parts are 
unlike in magnitude, figure, hardneſs, and 
mobility: as antimony, which may be re- 


A 


ſolved by fire into a ſulphur, and a metallic 


— 


# 


* 


e M E 1 4 . 8. {08 ee 


have * The firſt bodies in tir fel claſs are Se ae ns 1 

to be © the heavieſt of foſſils, fuſible 2 but cohering again in the cold, ford. b 

* ſo as to become ductile and diſtendible under the hammer.” 

2. Of theſe in all ages have hitherto been found only ſix ſimple ones, vis. Hew mary 

5 gold, ſilver, copper, tin, ironand lead. The 2 quickſilver . 

to the number; but this, as wanting hardneſs, ductility and Eri, has no Mercury, 7 
pretenſions to be a metal (e). However, the great affinity it bears to the 41“. | I 

reſt, in reſpect of weight, ſimplicity, the place where it is 2 and its W 
eaſy uniting with other metals, has given riſe to a very ancient opinion, which On 22 
Prevails much at this day, that mercury is the chief e an 


MW. | 
It pears ſomewhat ſurprizing, that the ancient Fanden in A old e a 
— —— always called the ſeven metals, which they knew were produced Ain 
ops earth, by the names of the ſeven planets found in the heavens. And . 
We] is more, the aſtronomers and aſtrologers ſtill make uſe of the ſame cha- 4 alſ for 


racters, viz. O, P, U, 2» G, A. h, to denote the-planets, as the chemiſts (7 planet. 


do to repreſent the metals. Whence a doubt may ariſe, among which of the | 
two theſe characters were firſt uſed ? Thoſe of the chemiſts its certain are g,,,..,., 
well adapted to expreſs their 3 bodies, 8 — gen of the cha- | 
N as 33 from a cloſer examination... x Lader. 1 

3) Stones, bork vgs. and. pigs ; _ heat, up — e e and 8 _— 
© . in various parte of the globe. Others 3 l 
The co by afide this „and ſuppoſe me- 

(2) Semi metals, tals to be form'd, or ted de now, 4 

accidental mixture of certain 


HEE Ne ing ft 


er ſimple or com 


Metals making claſs of foflils, have it that metals have their ori "an 
the amor rea Sf them in firſt place. ſeeds, or eggs; "whit chi produdin i» only 
449 8 iz. A to the definition here tlie of theſe ſeminal 


down, which, however, be 
8 bor the account of qt hoe 


Such is the x r idea of a metal; which 
* 10 way le to any other body in 
mature: for a di tho a ſimple body, 

is not fuſsble in the fire, nor capable of bing 
 Sretched under the hammer. = tho 
diſfolvable by fire, is not malleable, but breaks 


under the hammer. It may be added, that 


there are certain woods, which yield in ſome 
2 en they fall 
8 do aſhevin the fire; and ſo of the reſt. 

The author has ſuid nothing here of the 
origin, or formation of metals, 'which there 
are ſeveral hypoth 
_ ſuppoſe the metallic 


; gradually 1 and * 


ſes to account for. Some 
79 form'd at 


parts, in the — of organized bodies, with 
veſſels and juices circulating in them. But 
whoever carefully attendsto all the — 


mena of mines, and compares the a 


rances of all ſorts of ores, as we find t 


in the cabinets of naturaliſts, will perhaps ſe 
ſufficient reaſon to think, that all metals were 
once in the form of vapour or fume, which 
rticular ſto- 
y to the reſt, 


» 


Zar — bodies, from a ſe- 


cret relation between them, and thus receive 
encreaſe and growth from the conſtant acceſ- 
ſton of ſimilar fumes, till at length they 5 
pear in the form of ores, viſible 

„or "differently figur'd lumps of their 
own kinds reſpectively; ſomewhat after the 


— = weir he 5 — This, at leaſt, is 

aw vity in ata, © account'that we can at e 

cor of the ea; hom of the matter, | hh 
\ 3 


Tis. 


Lead. 


. 


hence that difficul much com wag of, ſpon 
f e 


ö being ſuppo 


as fix'd as ſilver in the 


and to have been — 
religion of the Perfian 

have always been — 4. 's of writing; the 
one by letters, arbitrarily 


other By charad&ers, or images of 


* 


D. is of Cusuts Tv. . 


4. + denotes any thing ſharp, gna 
ſed to be ſtuck 


tire gold; as having 
miſts obſerve of ſilver.. 
. Denotes the inſide to be pure 


gnawing or corroſive; as vinegar or fire: 
around with barbed ſpikes. 


©. Denotes a perfect, immurable, ſimple body, ſuch as gold, wich has 
nothing acrimonius, or heterogeneous a | 


D. otes half gold ; whoſe inſide if turned outwards would Waker! it en- 
S foreign or corroſive i in it; which the alche- 


g to it. 


gold, but the outer part of che colour of 
- filver, and a corrofive underneath; which if taken er” would leave it 


mere gold. And this the adepts afſert'of mercury. 
2. Denotes the chief part to be gold; whereto however Ae another 


* 


all the pro 


half the character 


, crude, corroſive part; which if removed would leave the reſt were 


e of gold. And this the adepts aſſert of copper. 
6. Likewiſe denotes gold at the bottom, but attended witha 


tion of a ſharp corroſive, ſometimes amounting to half of the w 


eat propor- 
e z whence | 


expreſſes acrimony, which accordingly both alchemiſts and 


phyſicians obſerve of iron. And hence that common opinion of the adepts ; 


phur well known to the chemiſts... k 


that the aurum vivum, or gold of the philoſophers, is contained in iron; 

Bono pe cee err LEG in this nen n 

M's Denotes half the matter of tin to be Alia; se e ede ing five 
acid: which is accordingly confirmed by the aſſayers; tin-proving almoſt 


I, enn 


hh. Denotes almoſt the whole to be corroſive, hut retaining ſome reſem-. 
blance with ſilver; which the artiſts very well know, holds true of lead. 

3. Denotes a chaos, d a, world, or one thing which includes all: this 
is the character of antimony; wherein is found 1 Boron "OL of an ar- 


| ſenical corroſive ( F. . 


1. ee be 
411 rather be kept clear of theſe amid, e. 
cal conceits, for fear of giving a wrong turn 
to the mind at its firſt _ out in this prac- 


tical ſcience; tho may have their uſe porte 
in reading the alchemiſtical authors. 
2. Theſe characters to have been in 


uſe amo 
are ſaid to be of a Ong yoo 2 


r 


pitch'd on to de- 
among us: the 
e things 
hieroghyphics; ſuch was that 


note things; as that in 


denoted, call'd 


of the ancient Egyptians; who to denote a 
dog, put a dog's head; for a ſtout man, a 


lion; for a 


thing, a er Tele 3 
manner ſtill 


obtains among 


the moſt ancient chemiſts. They 


OO ual: 


3 Fer FS 
mot learn'd of . 3 carce — 


e can read. This hieroglyphic, or © 
_ —_— of w 


5 gan. Ur * firſt 
aracter is a e tin © 
its centre: 1 


fection, and fimplicity; and was always — 


as ſuch by the ancient caballiſts 
there is no fi more 


than this; it compre 


: in reality, 
e, uniform, or 
nds the great- 


eſt ſpace, under the leaſt ſuperficies ; and all 


the radii drawn from its centre to its circum- 
properties which corre- 

to the ſun in the heavens, 
e Var . is 4 1 


. 
who den their metals by cha- 
ye ny: ing ib tan a, 99 
3 and hold forth the intimate na- 
ture 


— 


. The re 


: 3 FF“ 
—— . 
vieſt, and incl 
matter under the 
| eo gt yr enk oe 16 


5 


or part 3 gold, only that part lies hid. 
| 3 denotes gold half 


perfected ; for, ſay 
ER 


part that lies 
21 725 will be converted into 
Rasta of al os cal ie 


of Sh filver only . 4 
2 cometh nel B 


| ia . te dr pers hold that 
| ga Ac to gold after copper. Tig 
Baſil Valentine's tenet, that Mars and Venus 
together make gel. The ſame author intro- 
- duces iron by way of proſopoperia, ſaying, if 
you put off my clothes, that is, the ve, 
will come at my ſoul, that is, the intrin- 
e nature of iron. 
6. 1 i is held to be one half ls or 
- filver, and the other half corrofive; which 
is denoted by the ſemicircle, and the croſs 
added thereto. In effect, it comes the neareſt 
of all metals to filver, and has moſt 4 jug 


EF | / i 2 7 © EM EMIS TR 1. 
peciſic characteriſtic of metals conſiſts in their weight, 
cpaſoalt other bodies Gre. 5 
Bine, 
5 
L are, th 


„ is the charaQer -fignifying- 5 
HRS the moon in the hgnitying hop, on 


figure would be aperfeRt circle, if the inner part 
8 ö Now the 
that filver is half gold. 


, if you can but turn 
in the filver out- 


accounted the moſt. 


"4 
; 1 in 8 
„* * * „ ag ** 
1 
I 


ty charac- 


Specific xy tre- ; 5 Z Y 
reriflic of W 
ficult metals. 


or body of it, filver at 

ee at 
e a m 

gold at heart, — ſhe mera, 


it l. 


; but that there is a ” 1 4 
hur adhereing to it, . „ 326% ©, = 
Z 5 the quantity of ſulphur is here ſo great, eee _ 


2 in the fire; . : 7 » 
| that tho more ns tome ene 25 


z and that were it caleined 
| en it would | 
oy i 
Antimony is a circle: 


18 > wes OP fo 7 * 

55 „ yn the corroſive. Again, 
the character of antimon is the ſame with 
that of ze/lus, or l 
of chaos, ar univerſal. body; and | | 
Baſil Palentine calls it all in . | OE 

10. We I Rs nog og gg: ES. 
nad Wege 4 Feng of ages of bodjes . 
and directed their followers to ſeek fo 
things in the grand world; as we ſee in Pan- 
taleon and Suchten, The truth i is, ſomething 
obtains in the and heavenly "7. 
like what we in minerals; ſo that there _ 
8 alluſion. | =—_ 
43> Whoever has a defire to ſee more of | I | 
theſe ancient chemical /ymbols, may find a 
table of them in ds Cange, though incor 
printed. . CH. Grace, T. 11. p. 17. 


22. 


* 


Gold, iti cha- 

raters. | 
'_ Wiight. 
Simplicity. 


ficult to be Fake 
may be diſtinguiſhed, The weights | 
that of pure water pr be 2 Be from the hg. ine Ti ranſapions 05. | 


+ Gold, 200 CEE) 13626 5 5 7 RG. N 85 
| wy : op Quickſil ver . ++ 14019 5 e Eko. 5 | 
* „ 1 . 11345 
PEE "Bi 9 | Silver 5 20 5 5 » . 1069511087 
Copper ..... 8843 
1 Iron 78532 a7 f-xdk 5 7 
* , e : Tin „ * 0 732T . Os 5 5 22 | 9 EE dS, 
Granate - 3978. FFV 
£2 Glaſs TTY 5 „ 0 2 8 . £7 wy . 19 3 ba 
[59 Pump. Water, 1000 


| 116; Hence ariſes the beſt method of ming unkn 
i to learn whether they contain any conſiderable quantity of metal. And 
the ſame means we alſo frequently learn of — kind the latent metal is. 
alſo appears the great difficulty of increaſing weight, ſo as by con- 
denſation to turn other metals into gold, or other bodies into And 


chus, 


| Hens 


wid by art, aFords us a certain . 
of the ſeveral — in pro 


r 


in we learn from hence what matter comes the neareſt to a and dis the | 
ee for being changed 1 into it, with regard to . (BJ 1 


e ee 


. Gold is (1) een denſeſt of all bodies (i). 
(2) The moſt ſimple (#) of all bodies mh): by Tis 


20 Phil. Trax: Ne. 169. p. 926. and No. 


ny 
F hb) 185 Giterion of metals perhaps is not 
ſo abſolutely certain as to be 
in all caſes; ſome marcaſites that 3 
meta], are as heavy or heavier than true ores; 
and fome tin-ore, wel np y that call'd 
— is ſpeciſi heavier than the me- 


tal it a rde and 1 ne 


ionable judge, that he once examin'd a 
mineral ſub 
gold: fo a thing it is to form ge- 
neral rules, before all the inſtances are ſought 
out on both ſides of a queſtion. And 


ſhould be carefully remember'd, as we pro- 
ceed in the hiſtory of metals, otherwiſe we 


— reaſon = point, 
imagine ourſelves fully poſſeſs'd of truth, 


in a very material 
whilſt we are really under a miſtake. 


(7) We obſerve that it weighs above nine- 
teen times more than water, taking bulk 
for bulk: and this property is woe 


from it; no certain method havin 
found out to render gold more or te $ heavy: 


ce, ſpecifically heavier than 


ſo that tho? all the other properties 4 


W be imitated, its e e 
fem. NR, Wen thergare, wel - 1 
e c gravity of go ere is | 
real er (SE! I 105 x maſs of e eee . 
than mercury, there may be a ſhare of gold in 

it, fince, as ready obſerv'd, we find no 1 5 22 | 
mediate body between mercury and gold; for 
inſtance, no bady which is to gold as 16, or 
18 to 19. Whoever, therefore, would make 
gold, muſt be able to add to the weight of 
other metals; ſo as — them equipon- 
derant with gold. Hence, if any fraudulent 
INS ng TE 
7 ns 6 ure go ang it by 

1 * or thread Faq; lance, and hang | 
an equal weight of the ſuſpected gold 2 5 
another hair, to the other end of the be 


then immergi ng b both pieces in water, 5 22 7 
alchemiſt's gold be „ the water will retain. 
both pieces in equelibrio, „ otherwiſe, the adul-. 


terate metal will riſe, and the pure deſcend. 
(4) Unleſs the pureſt, mercury be an ex- 


"by Gmpl bod that whoſe 
A 8. we mean 8 
minuteſt 25 has all the phyſical N 5 


N . n © ry 3 28 R ä 
TOY "Pe W oy N 1 My EC * 
2 . . 4 " NES IN 9 PEI 3 n 1 
N x Is IS. N e & Be 2 # 
7 x 4 VE 9 ; 5 
« . - 6 ? KS; 2 
3 — 3 8 
+ F * 3 
7 4 a5 * * 
— 1 * x * 7 p 
4 — # 5 . J 
: 
. 4 N 1 bo 
*. * 8 
4 * 75 - i * * wth 
1 , OR 
; * Jet: * 
F 3 Y, 
4 7 


42 1 
Ta * 4 * * 
Se ; £ 4 4 © 3a BY a 3 


all leder ; bock 


in 


— 


(4 The only body that reſiſts the force of antimony and lead (m); neither of Refs ant. 4 
which will turn it into Scorie z but being melted with them, it ſinks to the 2% and _ 


bottom. Hence it is the leaſt changeable of all bodies hitherto known, and 
even perhaps utterly immutable by any phyſical cauſes.  Whence the alche- 
miſts unanimouſly aſſert that it is eaſier to make gold then to deſtroy it (a) 


be diffoly'd_in agus regia, and 3 ſingle drop 
ob 


of the ſolution be taken; a particle of g 
may be ſeparated therefrom, which ſhall only 


'be the f th part of the grain and yet 
| | e. . Or, if you 
fuſe a fingle grain of gold with a maſs of fil- 


have all the characters of gold, 
that depend upon itud 


ver, and mix the whole together; ſo that 


the gold ſhall be equally diftributed thro? the 
hare. maſsz you will have in a particle 


e 
fa particle of perfect gold, in all re- 
ect. like” the whole grain. Accordingly, 
diflolve any part of the mixture in agua fortis, 
and a quantity of gold will precipitate to the 
bottom; bearing the ſame proportion to the 
grain, that the part diſſolved did to the whole 
8. | ' Ee 
And on: this principle chiefly depends the 
art of aſſaying; for 15706 carry a maſs of gilt 
 filvertoan artiſt, he takes a fingle-grain there- 
of, melts it to mix the gold and filver well 
together, then puts it into agua fortis to diſ- 
Fe the filver, upon which the gold falls to 
the bottom... And from the proportion of the 
gold ſo found, to the whole grain, he com- 
putes how much gold is in the whole maſs, _ 
Ws geg f Fre _ pur 
loſapborum to ill more funple than gold; 
Pp of perfecti/ clear d from 
all ſulphur; but whether there be any ſuch 
ching in nature, will admit of a queſtion; mer- 
cury, abſolutely pure, and free of ſulphur, 
being what we muſt acknowledge ves 
never 787751 en,. admins = 
fm refe/iing, we mean, that when me 
42 * 8 it does not 1 


and fly off in ume, but remains fix d. | 
chemiſts have two kinds of lead, or Sa- 
turn; wiz. the Saturn of Luna, or common 
lead; and that of Sal, called alſo the Saturn 
CY loſophers, which is antimony. No 
* bodies but gold and filver refiſt the firſt; and 
none but gold alone reſiſts the ſecond; they 
term each of them lavacrum lepreſorum, or the 
 teper's bath; intimating hereby, that all other 
metals, e: d and filver, being teſted 
Wich lead or antimony, fly of in fame. Lead, 
particularly, they call baſneum /olis & lane, 


the whole fuſed, and kept in a | 
the antimony all evaporates, and leaves the 
gold alone: which does not hold of any other 


In a 
debaſed, by the ad mixture of ane 


only 15 4. 


(55) The 


. the ſun. and moon's bath; or balneum regis & 


eginæ, the king and Queen's bath; as filver 
and gold thence come out the parer, whilſt 
all other metals are deftroy'd therein. | 


Thus, if a maſs conſiſting of gold, filver, 


copper, and other metals, together with ſton 
or other bodies, be fuſed with ten times their 


quantity of lead; the ſtones, and all other 
bodies not metallic, will flow on the ſurface, 
2 the bellows. In 


the mean time the lead ing all the me- 
tals, except the gold and ſilyer, to itſelf, riſes 
along wi them into a ſort of droſs; and is 
likewiſe blown off by the bellows, or goes 
away in fume, or vitrifies with the cupel. 
As to antimony, a quantity thereof bei 
put in a cupel, along with pure gol, and 
ng 


metal, not even falver itſelf. - Whence anti- 
mony tis 


icularly called bainewm ſalis, the 


ſun's bath, and lavamen folius regis; devorg-- 
r 


is aſt d as the laſt teſt of gold; to try the py- 
rity whereof, a grain or two being teſted 
with twenty times the quantity of gn of 


antimony, till the antimony is either evapo- 


rated, or turn'd to a /coria, to be blown aw 


by the bellows, and the gold have fulminated, 
as the reſiners call it; pa is, till its ſurface 


is being done, if the gold have loſt no- 
thing of = weight, it 5 perfectly 
pure, and called go/d of tzoenty-four carats 
or if it be found & lighter, it is ſaid. to be 
twenty-three carats fine. _ 33 
Mr. Boylegives us an experiment, where - 

E of pure gold was ſo — and 

xceeding li 

quantity of a powder caſt upon it in m_—_ 

t, beſide 2 a large metalline recre- 
ment, not unlike bell the gold itſelf was 


left of a dirty- colour, and loſt its ſpecific gra - 


vity ſo far, that inſteadof beingnineteen times 
the weight of water, as at firſt, it was now 


This operation appear d to Mr. 


Boyle. Abr . Vol. I; P. 58. Pre ors; 1 


' ounce of it being expoſed. for the ſpace of two months in the eye of a glaſs- 
furnace, it loſt not a ſingle grain; whence it appears to be incorruptible. 


fire, 


0 
754 


Dugi. 


containing 36 ſquare inches and an half, and 24 { 


W 


7 of Ons usr r. 
[s) The moſt ductile of all bodies (o). The gold · beaters with their ham- 
mers, can extend a grain of gold between ſkins made of ox: gut, into a leaf 
lines. 80 48 ounces 
of ſilver formed into a cylinder, may be gilt with one ounce of gold and 
be afterwards drawn into fine wire, two yards whereof an_ one grain, 
and conſequently v of a grain of gold is extended over the whole furface, 
which however, when viewed even with a microſcope, is found ſo denſe 
and cloſe as not to diſcover the leaſt atom of the ſilver under it. Con- 
ſequently 1553555 part of a grain of gold is here viſible to the naked eye; the 
thikneſs whereof exceeds not by computation rr part of an inch (p). It 
has alſo been ſhewn that gold, on the fineſt filyer-gilt wire is only 553557 part 


! 3 | 1 pe 4 54 5 
De Theory of 


of a line thick (). A drop of a ſolution of gold in agua regia, mixed with 


a pint of rectified ſpirit of wine, will communicate a metalline taſte to the 


whole; added to a ſolution of two grains of tin in a ver woe quantity of 


water, it will give a duſky purple hue thereto. . Laſtly, 


ſoffman, a dextrous 


operator at Aiſburg, by x very extraordinary proces (7), drew a ing grain 


of gold into a wire 500 foot long (s). 


(ee Sir Jac Newton ſuſpects, that the pri- 


mitive, or component particles of all bodies 
are hard; that they are only laid together; 


and that the cauſe of their coheſion is ſome 


attractive force ſuperadded to them, whereby 


they unite together into larger 3 and 
es. 


thoſe at length into ſenſible m 
the compoſition be ſo, as that the particles, 
under the circumſtances of their attractive or 
coheſive force, are liable to ſlide eaſily on one 
another, the body becomes ductile, or mal- 
leable, or ſoft “. ; e 


Now, if 


P- 549. 


) Mem. de P Acad. an. 1713. p. 10. 


5 T: HAY 
Our gold-beaters and wire-drawers fur- 


de auro. p. 

{ th abund fs of this 

niſh us with abundant proofs of this pr : 
af 


they every day reduce gold into leaves 
l chil - 


& inconceivably thin; yet without the 


leaſt aperture or pore difcoverable, even by 


the microſcope: a ſingle grain of gold ma 

be ſtretch'd Rader the 3 456 into Fear that 
will cover a houſe; and yet the leaf remain 
ſo compact, as not to tranſmit the rays of 
light, nor even admitſpirit of wine to tranſude. 
Dr. Halley took the following method to com- 
pute the ductility of gold: he learnt from the 
wire drawers, that an ounce of gold is ſuffi- 
cient to guild, that is, to cover, or coat a fil- 
ver cylinder of „ ounces weight: 
which cylinder may be drawn out into a wire 


ſo very fine, that two yards thereof ſhall only 


weigh one grain; and conſequently ninety- 
eight yards of the ſame es Jady . 


grains. So that a fingle grain of gold here 
„Nur. Ort. p. 370. | bt 


(p) Halley in Philof. Tranfakt. No. 194. 


gilds ninety-eight yards; and of courſe the 
wo ares ye of a grain is here above 
one third 15 an 7 f long. 0 — 8 the 
third of an inch is yet capable of being 
divided into ten leſſer ae Visble to the 


naked eye; it is evident that the hundred 
* part of a grain of gold may be 
ſeen without the ce of a microſcope. 


Proceeding in his calculus, he found at length, 
that a cube of gold, whoſe fide is the hyn- 
dredth partof an inch, contains 2, 43 3,000,000 
N. „ wh and yet, tho' the gold where- 
with fuch wire is coated, be ftretch'd to ſuch 
f 8 e ſo intimately do its reg 8 
at there is not any appearance of the colour 
of the ſilver rb 4 1 
Mr. Boyle examining ſome leaf- gold, found 
that a grain and. a quarter's weight took up 
an area of fifty 8 inches: ſuppoſing, 
therefore, the leaf divided by . lines 
v of an inch apart; a grain of gold will be 
divided into five hundred thouſand minute 
ſquares, all diſcernible by a good eye. For 
gold wires * 2 0 ſhews, that an 
ounce of gold drawn out therein, would reach 
55 miles and a half+. ee Een... 
of gold to a ſtill greater length: a gold-wire, 
every body knows is only a filver one gilt. 
This cylinder of filver, cover d with leaf gold 
they draw through the hole of an iron; and 
the gilding ſtill keeps pace with the wire, 
ſtretch it to what lenght they can, Now, 
M. Reaumur ſhews, that in the common way 
of drawing gold-wire, a cylinder of filver 22 
inches long, and 15 lines in diameter, is 
+ See Boyle Abr. Vol. I. p. 4. 


®. 


and the gold 


1 
+ 2 


elaſtic or ſonorous (tr): * ry WH 1 
ites and grows red hot C); tho? 
3 


It is ſoft,” ale 
4 It melts by fire, but firſt i 
aſcar there is a ſofter kind whi 


[80 It is 4 . ed. ſea· ſalt (7), and thep 
reread to 11 


63520 feet; or is 634692 times 
longer than fore; which amounts to about 

To wind this thread on filk for 
2 firſt flatten it; in doing which it 
ſbretches at leaſt 4 further; ſo that the 22 
inches are now 111 leagyes; but in the flat- 
tening, inſtead of 7 they could firetch- it . 
_ which would bring it to 120 leagues. This 

k s extenſion 


iof filver might only have 
been 5 with one ounce of gold, inſtead 
of fix, which we have hitherto ſuppoſed: the 
Fildin indeed in this latter caſe will be but 
ut ftill it will be gilding, and no 
point but will have its cover of gold. On 
this footing M. Reaumur computes, that 
. Gicknels of the gold-leaf on the wire, is 
of a line. He adds, that as the leaf - 


oe not every wheee the ſame thickneſs, 

t at leaſt twice as thick in ſome as 
„„ not be 
above a 
Seen 

Vet this is not the furtheſ we can go: in 
Katting the wire gently between two w eels, 
it may be extended to double the breadth hi- 
therto ſuppoſed; in which caſe the thickneſi 
of the le will be reduced to leſs than a mil- 
1 of a line, or a twelve millionth of 


Yet, after all 2 piece of this 
wire in aqua al, parting ng a piecs be Bogle 
left a perfe&, continuous tube®, 

This tenacity, or force of coheſion in the 


| parts of gold, which appears ſcarce leſs than- 


infinite, 3 on its being freed from com- 

mo ſept ei for mix but one ſingle grain 
ulphur with a thouſand ys of gold, 
e maſs ceaſes to er m 


Us, copper and d ion, contain a lang 


The diviſibility of gold is learnt 
from another t: for example, take 
a pound of filver, and fuſe it with a fin 

grain of om the gold will diffuſe itſelf e- 
quill through 2 minute particle of the 
ver; ſo that taking a of the maſs, 
and diſſolvin oß gu it in 1 you will find 
A 9 fall & to the bottom, which 
bears preciſely 2 ſame Proportion to the 

- . de Acad. „ 


; and es it is 


525000th- part of a line, or ar the 0 


; Tanzerews. 


4 ary 


; but remains »; 


grain of's of gold, as he gold in che maſs hade 
(Is — when pure, is not very clear, 


| or tinkling, rather obtuſe, and Nr e 
| 1 of = el on being ſoft and fle 
ble, has but little aſticity, and conſequently 


1s not much diſpo ſed to N or vi- 
bratory motion Faceeffarp to roduce ſound. 
Add ſilver or copper to it, it becomes ſo- 
norous enough: ut without admixture, the 
alchemiſts even hold, pi it yields no ſound 


at all. 

. requires 4 vehement fire to 
e it; ater confi erably than either lead, 

or tin; tho 


much leſs thaw] iron, or c 
Some ns, as tin, 17 example, Alre 
before they ignite; gol grows 3 be- 
fore it melts: the di * gh # hence, that 
the one ſuſtains a greater e 
the par Fig order pt 47 2 my 
(a), F. 250 . I. Madag ap. 
Ws 5 1. n ommonly 
It is 5 in any c y 
1 80 2 except agua regia and mer- 
proper of ia takes its denomination from 


diſſolvin "ing 2a which amon 
this proper emiſts is called + king: its ba 4 
or ea ingredient, is common, or ſea-ſ; 
which anſwers the ſe in whatever-form 
applied; whether as a fluid, or a ſolid, a li- 
PN ar a 194 Sal gem, and fal-ammoniac, | 
o either of them occafionally anſwer the 
ſame end as ſea-ſalt; but *tis only ſo far as 
33 of che ſame nature =: kind with 
ſea-ſalt; as will be ſhewn in the chapter of 
ſalts. Aqua'regia, then, is a fort of agua, für- 
tis, f 7 5 wherein there is: > al 
proportion of ſea ſalt; 'tis prepared fou 
hs. ways: (1) By mixing common falt, ſal- 
ak or money whether native or 
factitious, with aua fortir, or ſpirit of nitre. 
2) Of butter of antimony, from which 
yle made a menſtruum that difloly'd gold 
with furprizing readineſs; but this 7 not 
infer, that gold may be diſſolved withqut ſc 
falt; for butter 090 antimony is made p 


of 3 wherein ſea · ſalt is — | 
br EY QF ſea-ſalt reduced into a 
nd tion; for ſuch ſpirit of ſalt is 
on to diſſolve gold: and, (4) Of e b 
urine; for this being diſtill'd by a vehemet 
there remains at 


bottom of the veſſel, ſort ay; A 


fire to make phoſphorus, 


in Me- Had 


untouch'd with _ me 


75 4 74 
Nat liabe to / 

ruſt, 7 W | 
Unites with 


* 


Emits no f. 


A via, 


(9) Ioyery 


like ſea ſalt; which, mixed with ſpirit of nitre, 
makes a menſtruum that diſſolves N 


with a 
ſea ; ſalt, or ſal gem, either in form of a ſpirit, 
or of a lixivium, the gold will be diſſolv'd; 
and ſooneſt in the veſſel that contains ſpirit of 


Tome magnetic power, attrafts, an | 
mercury; but does not thus. increaſe its ſpe- 
cific 'gravity. We have made the” experi 


louder report, 


" minans, and with a much leſs quantity. 


violence of the fire, without 
lofing any thing of their 1 the ſecond, 


4 * 3 8 3 
33 G38 
£4 0 
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untouch'd by any other ſpec 


ſpecies of ſalts. Hence it is not liable to ruſt: 


R 9 
* * n ke * * : * © ak * <a % 
N * 8 7.8 EIS * > 
R oh "THE 
e end iy 
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E * . b a 2 8 
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becauſe agua regia and ſpirit of 'ſea-ſalt-do not float in the air (&). 


en ie 


4 
„ F FA -*% 3 
1 1* 47: "x WS 3 „ LS 8 ; " 
* 

« 6 


1 
To conclude, no ſpirit, or ſalt, whether 


acid, or alcaline, affects gold, unleſs it have 


a mixture of common, or ſea-ſalt: thus, if 
you take a dram of gold, put it into a clean 


| 'glaſs veſſel, and our upon it ſpirit of ſulphur 


per campanan, oil of vitriol, or ſpirit of nitre, 


either hot or cold; they will have no effect on Whence this property ſhould ariſe, is not 
| eaſy to ſay ; unleſs the-particles of gold being 


the gold; but it will remain untouch'd, as if 


it were a diamond: but if into ſa many vials, 


each containing one of theſe ſaline liquors, 
quantity of, gold, you add a little 


nitre. | . 
”: (s) Unleſs" in Iaborstories and chemiſts 
ſhops, where we find them often, and ſee odd 


effects produced thereby. IE, 


(a): It readily, and {pontaneoully, as 5 by 


ment, and always found the gold dil 
increaſed by the mercury in 


0 ot 
"Y 


gold of twenty 


be found ſpecifically 


* 


grains of the ſame 
1 


© poſes and of conſequence is thinn'd, or 


ated. | 
73) Thus making what is called aurum-ful- 
Wk — a much ſmarter 5 
an the common pulvis ful- 


(e) Gold is the moſt fix'd of all bodies; 


chat is, it loſes leaſt in the fire. Natural bo- 


dies are reducible to two claſſes, 


d and 
wolatile: the firſt are ſuch as bear 


e utmoſt 
rating, or 


ſuch as fly away in fume, or effluvia. Now, of 


all metals, gold and filver alone are accounted 


\ 
"4 * 


paths ch; the eye of a glaſs- 


each other, and leave 
; them, through which, when fuſed, the fire 


finds an eaſy Ihe ſame property is 
. obſervable, 2 no : | 


t in the ſame depr 
in ſilver: the other metals are much leſs ed. 
tilizes, and carries them 


. large oo 
whoſe ſ even gold itfelf readil 
ted, Leet bara X phe converted 
. 
in weight, and conſequently its ſpecific gra- 
vity diminiſh'd. Thus, if a gn of 445, oh 
be mixed with two grains 0 f ty 
earats fine, and the maſs be weigh'd hydro- 
ſtatically againſt two 0 
without mercury ; it v 
lighter: Add, that as ſoon as the mercury 
enters the gold, it is render'd ſoft, and like 


ally | tenſions, is not fo. 5 
e; but gold much more ſo than filver. It may be obſerv'd however, that gold 
Gale Claveus, the Prince of Mirandula, Mr. 


mix d wich ſome volatile bodies, does evapo 
| 8 n , 85 2 8 rate 
Neuv. Couri de Chymic, p. 272. 


diy 
e 
Property (5). 


8 5 


1 


this effect: a quantity of v my gold being 
nace ; it was 


und at the end of two months not to have 
loſt any ſenſible part of its weight; tho” it 
had been all along kept in continual fuſion; 


inſomuch that other bodies would have thus 
been diſpated in a mach lefs time. 


y ſuſtain 


all homogeneous, and —_— eq 
: pores between 


as containing too much ſulphur, which vola- 
tilizes in fume. From 
this circumſtance of fixity, ſome have . 

of fire; 


that gold alone has its juſt proportion 
ef 50 % wiki Bee 


| e perfectly con- 
centrated. But M. T/chirnhaus, and others, 
double burning-plaſſes, in 


Some philoſophers, however, conteſt the rea- 


lity of this vitrification, tis certain that if 


gold be expoſed to the focus of a burning-glaſs 


on a 


4* 2 


Vene of charcoal, as is uſually done, it 
iminiſhes; and in proportion to the 


bly 


. diminution, there ariſe an infinite number of 


little glaffy drops of a greeniſh colour, which 
and enlarge in proportion as the gold: 
diſappears. But this, fay ſome, © is no de- 


„ monſtration that the gold is vitrifed: tis 
rather the aſhes of the coal, which, uni- 
. ting with the gold, afterwards vitrifies: 
for let Ay 

vields noaſhes, and you have noglaſs.. Add, 
chat if this glaſs be fuſed oper again, and a 
fat matter added thereto, it docs not return | 
to its former ſtate of gold, as all other me- 


gold eyaporate on a body which 


« tals are found to do“. The like experi- 


. ments have been niade at ends with M. il. 


ette's burning concave. Hence, we conclude 
that there is no body abſolutely r in all 
nature; fince geld, which has the faireſt pre- 


- 
* 
3 


8 
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readily unites it ſelf with pure quickſilver (a): not ſo readily 
with crude as is uſually ſuppoſed, even with heat. When diſſolved in 
regia, and precipitated with falt of tartar, it has a fulminating 
; (19): Nor ever it ſelf by emitting «flicvic; or « 


volatilizes, 


Theory of Chix 118 ＋ 
found naturally pure: i 


hte 


. hep; 


a Ar. 


, ſo tin CP grains 
„ This is called aurum ob- 


rium, which uſually, however, requires a further purification by the fire: i ie . hs 
without a mixture of other metals: . 

y of ſilver. Sometimes alſo there is lead mixed with it; but ra · 

metals. It is found in moſt parts of the world, | 

greater or leſs quantity. Its ore is uſually white, ſometimes marked with Or-, of it. 

black ſpots, which is the beſt kind: but there are alſo black, red, and yellow 


rare that any ore contains pure gold 


and eſpeciall 
rely any of the other im 
in a 


ſorts in the mines. Among the ore are alſo fourid vitriols, both white, blue, 
. ao green; and eee alſo antimony of 5 as it Daren: (d). 


25 


28 but dis b the ene N e ves 
tility of thoſe bodies, which can off the 
gold along with them.” 8 
e ſays Mr. Boyle, how * 5 minute the 

« are whereof gold confiſt $; and into. ao which fo 
„ jt is diviſible, it will not ſeem i e, 


64 that if we could meet with volatile — of 


hs — fit to ſtick faſt to the co {cles of 
7 gold, „they would carry ealoiip thy wi 
m. Accordingly, we have ma ng ? 
cc than one menſtruum; with which ſome par 
« ticles of gold may be carried up: bur upon 
1 2 ing the — ho um, Which 
lifts of ſpirit of nitre drawn from butter 
6 2 antimony, I was able, without a very 
violent fire, and in the ſpace of a few hours 
« to raiſe ſo much ede pold,%ad afforded d 
«conſiderable 4 road of * 
Sold expoſ in a cupel 60 ala burn 
— crackles, emits fumes, 
miniſhes, and leaves a ruddy dye arround | 
veſſel : tis, probably, no other than the e 


ually di 


of the metal that gives that redneſs; — | 


is no recovering of any thing like old from 
it: ſo that one would imagine it ng; 
— from a ſort of analyſis of the gold: 
Tbeſe are all the ſenfible criterions of "gold; 
whence it is next to inipoſſible to be dec 
therein: for wherever theſe ten es 
occur, there is certainly gold; ad where 
are all wanting, there is none; Take, for. i in- 
ſtance, a en e. 5 of metal, pretended to 
of 


be gold, an ich has many a 
| it, put it along with'three y appearan = 
in ac eee fuſe it for the ſpace of an 
hour: I 


gold be Gs w ole! r 

will be — at the bo — , the 

foreign, or adulterate 7 will be 2 

off, with the antimon _ which is a a. or 

there is no poſſibility 9 nor any dan- 

ger of being deceiv'd Such characteri- 
cs of metals, and chit y of gold, are of fre- 


quent uſe in life; eſpecialhj to perfons 'who 


* 


; oF 5 3 
. bag 258 


0 See Boyle 4br Vol. 11 p pray 


5 1 to de with that ſubrile tribe, Mis — 


F 


iy that tis rare any earth 


Rn Spam oemrny 104 0 

The form eee, 7 8 4 

Foy Gold is found in Tron different man. 

nersb# 82 5 In 

gonſiſting o alone; in which form it is 
22 ald to be met with in Hungd 

Dee ly in the emperor's collection are 


prefer everal I of pure gold, ſo 2 — 
the mines. It is d in 2 


form, and then called gold-duft," or fd gol = 
— ſands and mud of ſome rivers, brooks, 


e. particularly in "Guinea; bein wind 
yn from the mountains, or torn Was hid- 


ther'd up by the-miſcrable natives. ' 

alſo found, and that moſt uſually, in Snitih 
elods, dug out of mines and — * and fifty 
or an hindred"and fixty fathoms deep, inter- 
nixed with other 


Fi Mee? Gets this' x : we have ſeen f. 
cimefis from moſt parts of the habitable glo > xp 
but none of them pure, except” thoſe Fol 
the coaſts of Guinea: tho' the” ateſt part 
brought from thence contains me 4 impure 


| heterogeneous Parts; _ groe, bei 
clandeeſtineh to mix flings of brafs ho cop- 
er there with. Lav: E F r, affay-maſter to 
emperors of Ger mai, under whoſe di- 


reo were all the minẽs of Germany, 
ry, Tranſibodtia, and Bobemia, affures us, 


es pure gold; 
but one metal or other — — with it: 
and even Where it a ureſt of all, it 
« has its ſhare öf flyer”? He adds, "As an 


univerſal rule, that where gold app 
«<- pureſt, there is filver mix dk along 
„ and Where it is the hardeſt, there 5 boa 
. ay os 

he mountains of Chili ſometimes afford 
ire gold. In the clefts, or Gains, between 
e idges, is bound # fine; 8 earth; be- 
neath which is # 
ſtreak'd here and there with yellow of ga, be. un- 


N re! ax” * Frais of 


and * - ; 


4 
; $ 
* - 


lebes, 'or clods, l 


n veins by the violence of waters, and 4.1 7 | 
t is 


m , as antimony, vitriol, 
Iphur,” 1 ones, and Gther metals. 
g Ade is found "otherwiſe . 


Hun- 


s _ a 


of blue Rony matter, ; 


2 WF * 


16 
Separation 


3. The method of ſeparating gold from its ore, is (1) By roaſting it with a - 
from its ores. reverberatory fire, in order to expel the volatile matters. (2) By boiling it in 


water, to extract the ſalt and unctuous part, which will riſe and ſwim on the 
top. (3) By grinding it with mercury alone, providedꝭ it be not unctuous; 


or if it be, then, (4) 


ing it in water. 


(5) By means of aqua regia. 


grinding it with mercury and calx of vitriol, andboil- 


(6) By means of ſalts which 


help to fix the conſuming volatile, unctuous, or ſaline part, with which the 
gold otherwiſe flies off in the fire, to great loſs. (7) By mere lotion with 
water, which method chieflly obtains in that called gold-duſt (e). See 


quently of conſiderable fie. To procure the 
: 1d, they direct the current of ſome rivulet 
ither, to c off the incumbent earth, and 


lay the bed of gold bare. This done, they 


dig up the precious earth, and carry it tothe 
lavadero's, where, by repeated lotion, the 
earthy lighter part is ſeparated, and the gold 
left 2 


« There is alſo a place in Scarland, where, 


e over a lead-mine, near the ſurface of the 


% ground, they often find large grains of na- 

« - ns Id, 25 from any eaten have, 

« ſays Mr. Boyle, fill a piece of native metal 

% by t je _—_ m the ſame place, 

4% in weight above forty grains, wherein gold 
8 : 3 


4 is the predominan Tr | 


They have work'd in the gold-mine at 
« Crennits, ſays Dr. Brown, now 

« of nine hu years, The mine is ſeve- 
« rat Engliſb miles in length, and about an 
« hun and fixty fathoms deep. Of 
the ore, ſome is white, ſome black, red, 
c and yellow. It is not rich enough to ad- 
« mit of any in ſmall parcel, to find 


* the proportion of metal it contains; but 


« they pound a very large quantity of it, and 
« waſh it in a little river running nigh the 
place. The whole river being divided into 
7 cuts, runs over the ore continually, 


« and ſo waſhes away the earthy from 


« the metalline. The common yellow earth 


« of the 82 about, tho' not eſteem d 
ore, affords ſome gold: and in one place 


«4 I ſaw the fide of à hill dug away, which 
% had been caſt into the works, waſh'd, and 


„ wrought in the ſame manner as pounded 


ore, with conſiderable profit f. 


It may be added, that gold is ſometimes 


from a red earth, 
from ſand, 3 N 

(e] We have © — at the gald dug 
out of mines has always ſome foreign matter 
adhering to it; particularly ſulphur, earths, 


„ Vid. Dis. 4 Cam. 


+ See Beyl. Abr. Iwwer p. 322. 
| See Bel. Abr. Vol. I. p. 59, 157, 158. and Vol. II. p. 324, 325. 


and other metals: whence ariſe ſeveral 25 
ceſſes, or er for the ſeparating or 
clearing it of the ſame. . 
TE 1 firſt is, to reverberate the maſs in the 
fire; or tolay it on * and there torrify, - 
or roaſt it, ſtirring and turning it continually, 
till all the. ſulphur be evaporated in ſmoke. 
This is performed at the. mines by the work- 
men themſelves; and is called torrifying, fi 


ming, and /eparating gold from the ſulphur. 
798 0 Lok ring g 


3 torrify ing, and gently brui | 
the maſs,. they boil it in water, till it 54 
loſt all. taſte and ſmell; pouring on from time 
to time, freſh water, and throwing away the 
old. At length, after a ſufficient coction, the 


water is pour d out, and the gold remains at 


the bottom. The matter remaining in the 
veſſel being well dried, they try by cupella- 
tion, W r it be gold, or not. IT. 
3. If it be not, they grind the maſs to 
wder,. and boil it up with mercury and 
alt for five or fix days; and after 'tis.grou: 
bail'd,. and elix what remains is well 
dried, and ground with mercury in a large 
mortar, Upon this, the mercury draws: to. 
itſelf all 2 gold, and ſome other metallic- 
matter, it having a iar property of uni- 
ting to itſelf 0 0 e tin 
more ſlowly, with difficulty, and iron 
or one never. It alſo joins itſelf to ſulphur: 
but in this caſe, the ſulphur is ſuppoſed all 
taken away by the 9 and all the 
ſalt and oil elixiated by the ſecond. If theſe 
were remaining the whole would make a 
ſort. of cinnabar; but as they are away, the 
only impurities remaining, beſide filver and 
Fas 9 iron, ſtones. | 


4. This being done, the whole maſs, mer- 


cury and all, is put in a large trough, and 
water pour d upon it; and the whole ſtirr'd 
briſkly about: out of this veſſel the water is 
2 into another, Where it is ſtirred as be. 
by which means the earthy part is kept ſuf. 
pended in the water, and the heavy metallic 


out nent Ne. E 


„ 


De Theory of CnnumreTay. - 
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upon the head, Luz 


o long, and repeat ſo often, till the water is 


found perfeQly clear. 


5. What remains at the bottom, they put 


in a crucible, or iron veſſel, and ſet it in a 
naked fire; where, after an intenſe heat, they 
find all the metallic matter at the bottom, and 
the /coria at the top. 50 N 
The maſs of metal at the bottom, they 
ſeparate from the mercury, by adding lead 
| thereto, and diſtilling the whole in a retort; 
upon which the mercury comes over, leaving 
only the gold and filver at the bottom: then 
they pour thereon, either agua regia, or agua 
 fortis; the firſt diſſolving the gold, and leav- 
ing the filver entire; and the latter 3 


ſdtzhe ſilver, and leaving the gold entire. | 
by ſach means they are ſeparated from each 
oth | | 


er. | 

This is by mach the moſt artful way of get- 
ting gold out of the ore; tho” tis but of mo- 
dern invention: had the Spaniards been ac- 
quainted with it from their firſt ſettlement in 
America, they might have ſaved immenſely 
thereby. | 

This method is practiſed by the Spaniard; 
in Peru; but as the "—_ the ore is va- 
rious, in various places, different proceſſes are 


to be employ'd. That uſcd at Schemnitz, Ae. 'miſts, however, have. carried the: thought. 
in ary, is given us by Dr. Brown, as much farther: they will have this metal c 
follows: | .-,, tain a radical balm' of life, capable of re- 


„ They have divers ways of taking the 


4 gold out of its ore; by burning the ore 
2 by melting it, by adding filver ore, and 
« other minerals, ſand, and lead, as they 
212233 og Os mary 
60 pr is thus: eak, an 

« the 5 very fine, in water ; and then waſh 
«« it often, and lay it in | a _—_ cloths, 
% and by the gentle oblique deſcen 

% water over it, and their continual ftirring 
« it, the. earthy, clayey, and lighter parts 
« are waſh'd away, the heavier and metalline 
« n om the cloths, Theſe cloths they 
_««. afterwar oth ok tic eee 
«« after ſome ſettling, pour off the water from 


«« the ſediment, waſhing the. ſediment over 


again, and ftirring it up, in ſeveral veſſels. 
« At length, they ſprinkle quickſilver on it, 
% and knead it well. er for an hour; 
« then waſhing it again. in a wooden. veſſel, 
« after ſeparating ſo much of it as the quick- 
«« filver does not touch, 22 veſſel 
«« againſt their they bring the gold and 
. quickſilver together, in an amalgama, to a 


* Phil. Tranſat, Ne. 58. Rv ip 


% finer: then 


to the reſt in the bottom of the 


ent of the 


. Erker, Lord Bacon, and the Philoſophical Tranſ* 


* corner. From this amal they Boda: 
% as much of the Geller as Wey cans” 
« firſt thro* coarſe cloths, and then thro? 
the remaining maſs on a 


« orated » Which ſet overa deep 
232 Ü 8 


* whereof they alſo put quick · ſilver. This 
pan they cover, and lute the cover well 


« then make a charcoal fire on it, and drive 
« the quick-filver, yet remaining in the gold, 
. Laſtly, 
taking out the gold, they 


fire, to render it purer*.” 


The ancient phyſicians ſay little of 
any medicinal virtue in gold: the firſt who 


mentions it is Dioſcorides, and that but tran- 


fiently, and only when ſpeaking of mercury ; 
where he ſays that cold Mlings — a good me- 
dicine for ſuch as have taken too much mer- 


cury; whence it ſhould ſeem that he knew 


Id would amalgamate with mercury. Pliny 
ſays, gold is a good medicine in many caſes; 
and mentions its virtues in external applica- 
tion. The Arabians attribute many 
to it; Avicenna ſays it is cordial, and of uſe 
in the alopecia 
heart, &c. but he appears to ſpeak rather 


ſtoring health, and continuing 


on ſuch notions they have form'd a thouſand 
chimerical.projefts, which experiment has al- 


* | 


What led the 4rabs and alchemiſt to ima-- 
oo ſuch wonderful virtue in gold, was, that 


iv'd certain ities therein, which 


they i * be convey d thereby into 
. Gold, for inſtance, is not ble 
of being deſtroy d; hence they concluded it 


the body. 


muſt be very proper to preſerve animal ſub- 
ſtances from i 
of 3 much · my that * ſome fanciful 
men, who ſought for a pacifying remedy in 
the blood of an aſs's . — — aſs is a 


The alehemiſts place their hopes in the ſul- 
pr of gold; whereas we have a ſtrong pre- 
the 


ion, that there is no ſingular virtue in- 


ulphur of any metal; fince, when that is 


evaporated, any fat matter, Whether of an 


animal, 


it into the 


it to the lon- 


n: which is a method 


W 
—_— by " nay wg 


Will is, and ab of it A — Ma 


N * may — in me- 

The aurum a, in particular, 

raiſed, though the attempts to vc ag 

2 go ſeldom ſucceed , that many have 
—_ the preparation im 


practicable, - Mr. 
. Boyle, however, aſſures us, that Re "ory a 


menſiruum, which with a gentle heat would 
ſoon bring 5 enough over upon a firſt or 
ſecond diſtillation to end a high, yellow, 
volatile tincture: But as he could eaſily reco- 
ver a malleable gold therefrom, he durſt not 
A 15 Ny: ann with it. The 


To 


Geld not e ſuſtains the four capital 


proofs of cupellation, quartation, royal, and 


antimonial cementation; but alſo trituration, 


and amalgamation, without any decreaſe of 


weight. 
I tee or be ans other metals,” 
23 bow ſeparated again therefrom. 
1. Gold is immiſcible in fuſion with com- 


mon falt, many neutral and alkaline ſalts, 


mineral ſulphur per /e, lead, and antimony. 
2. Miſeible with various metals by fuſion, 
as 8 r, ſilver, c. 

ith regulus of antimony, or tin by 
calcinationz thence "affording a very fine 
1 e Sing — 


A like ak produced 
5 hy large — of gn of tin rp he two | 
of lea 
. Yields an almoſt berger upon 
being bean fr — iron. * een. | 
6, A ellow pow 
fuſing it with thrice its quantity of zink. 
7. Separated in aurum fulminans,” by mix- 
ing one part thereof with tralf its quantity of 
dered ſulphur, then putting the mixture 
* an earthen veſſel over the fire: thus the 
ulphur melts, and immediately goes off by 
eflagrationz hilft the remaining 8 not 
— — any more with borax, or any o- 
ther flux, 18 now by fuſion rang — to” 
Id. 
1255 Separable from iron, „copper, er 


ther minerals, by fuſing with thrice the quan- 


tity of witram Saturn. 


Gold and filver ſepara ted from each o- | 
quartation, 


| nr by qua likewiſe ſeparable from guet cop- 
per, tin, Oc. by fuſing with a | due proper. 


ion of regulus of antimon — nitre. 
ara 


11, Untractable gold ted from tin by 
* See Boyle Abr. Vol. I. p. 63. | 


| Avvirzons bv He Ach Gers. eee e ee mh Gd 


* mends a. beſt, tho ſlioweſt ſolxent o 


* — ext „may have very e Son- 

e effects; ard thoſe of a different Kad | 
— what it has internally: of which he 
gives inſtances nnn and venereal dif." 


To e the hiftory of and the * 
ther metals in its 44 25 of gol and 


write a volume; the ſubject ey ws. oh we 
well as curious and In our additional 
notes we ſhall rather bare's How we Navy. 
of chemiſtry, as defined by the author; for 

which, however, the nature of ouf under- 
r . 


hs black flux, and by eiten vine vitrun — 
Saturn, and nitre. x 


T2. Gold ſeparable from a ſmall 
of tin, by adding a little e akad. 
to the matter in fuſion. 

13. From particles of an antimonial "oY 
| arſenical kind, by boiling the matter in an. 
alcaline lixivium, "i as to give thoſe particles” 
a degree of fixedneſs, and afterwards adding 
nitre, glaſs, and alcaline ſalts, whilſt the 
matter is in a gentle fuſion. _ ; 


* 8. — N . xp 


Tits Menftruums, or folvents,.. & e. 
Gold is diſtolv d by the condens'd fumes 
arifing from 5 1 gradual mixture of 
oils” of vitriol and tartar. Kunke! recom- 


21 


2. Alſo diffolvable in an regia of a 
| eee kind; and in the opus re * 


of Libavius. 335 
In a menſtruum, prepared of a pound 


by of the phlegm of common r fortis, 


four ounces of ſea-ſalt; the leaves of * 
being boiled therein, and the phle 

ing afterwards drawn off, there wi tf 
crys of a deep red "colour, and viclet 


4. Geld is likwiſe diffolvable in à men- 
ſtruum diſtill'd from oil of vitriol and lle of 
tartar; and if the e ent be rightly. made, 
aur weed Bir Fa = common opinion 

the im ity o de gold, * 


re ora! 
ſend alt. ek 


1 2 Pnbeen by mereary ü ge l 
gamation. And the more frequently this o- 

peration is repeated with freſh mercury, and 
the w/o of ar ye? the eafier of fuſion | 
the go becomes * amalgam, upon | 
being well ground for a Sonfidsrable time 
ee legm of vitriol, af- 


wy fords 
2 8 $5 b * ö 
9 Pe * - 5 9 — £2 
4 . 8 3 8 2 * 
i ar "es EE Res CREE I : 
3 0 : p 
. 
* 7 E ? 7 
On 


and parts „ 


obſerving to ke REDS 


of the metal, oY 


_ Containing veſſel. 
= It warious I Bak 1 
1. Gold ground with, pumice, and after 
A fuſed with equal parts of nitre, bo 
and pot-aſhes, affords a fine tranſparent = 
Bale. a few grains of gold ſubſiding. 
| Expoſed in the focus of a burning-glaſs, 
it Gables, and throws off to the diſtance of 
frogs or eight inches, all around, à number- 
eſs quantity of ſmall 1 3 Which being 
received on paper, Exhibit a powder of entire 
gold. And the ſame gold being farther 
Appears to be cover'd with a glaſſy pow er, 
and ſmokes as ſoon as removed from the i. 
cus; whilſt the remainder that does not go off 
in fumes, is chang'd into a kind of vitriol, 


gol violet colour, and leſs ponderous than 
3. Gold, b 2 "Jong igniton, is 
ch rw 5 s gentle and ſo 


| ig'd into a ſpon far Ras. 
| Fon i, 39 ducible in the common 
way, to the ſame form again. But, previous 
to this operation, it ſhould be brought into 
} 1 fine powder, either by amalgamation, ſolu- 
tion in aqua regia, and E * 
ef vine, or ſorr e other 
4. Gold -with other metals, as 
| Le or 'filver, cementation, with A 


| Hot 8 ge 5 are e be 
higher-co oured ci it a 1 
tion of any other . e e : 
"NM powder procurable from gold by cal- 
ein ig. it with common : haft b. horn, or ful 


4A, 
ES 7 


einn _ 
1 e iis l by beiog fi 0 
ner ia horus. * * e are 

7. Into a er called aurum fulminans, 
| Fi of tartar per deliq. to a ſolution 
| is metal in ag. ia, containing ſal- am- 
moniac; which cauſes a er rom of the 
a RIS, - 


"0 Ei. 44 es See. 170 


(3). The gold is ws La Fug ov: 


| fo from 3cram to we h four { 
no edulc nnn Fats Jac too e 


3 Ts arts of regulus ae. ene 


ge T with A8 0 
lt; which Will ſtill retain its rave 
five 8 7 — the * is drawn off. 
14) is deſtroyed by 
it with 8 hur ; which — 4550 
away, Ree: produced whey itap purple N h 
ſame. e a few drops 
. Wil, er 7 4. e 


GG) ; moiſtening it with, oil vit 

committing it to . 

volatil acid ſalt 1s procur d. 
(6) A brown calx is 


tis, to that of gold in agua 1 
e The A ſolution, 3 diluted 
quantity of Allet un water, 


then mixt HY a confiderable KID 


BOT, is in time, OY frequently ſhaking 
9 ether, gradually more and more taken 
mercury, and a tion. of its 

tg by But if mercury be thrown into 
a ſaturated ſolution of old, a they both ſubſide 
in the form of a poſer, * 1 


(8) This eL, . is | 
tated by copper; and in 222 v 
more pure, Cat adviſes to yur. cryſtals of 

©, * Kinkel vitriol of copper, to 
a dilute ſolution of gold. Either way the 
8⁰ = to the bottom pure in its native 
d ap of a moſt beautiful, and 


mee An it uſually is ger. Whence 
method may be eſtem — e 


(9) The ſame effect enſues upon —_ 1 
iron to this ſolution; except mat the 
is not ſo pure. 

(10) The ſame ſolution greatly Alated 6 


water, and poured into a tin veſſel, becomes 


red; which is the foundation of that — 7 


| eci pitation diſcover'd by Ca 0 
if a 2 hs 2 


ution of gold be preci . 
of tin, repared after a particular m 
d will be chang'd 5 a fine crocus yo 
Eng ge of a bright purple. 
_(11) The addition e e .afolation- 
, oreven wine itſelftothe neſolution, 
will inlenght of time precipitatethe nthe 
form n n Tos Au 


4 e by, 
adition of a ſolution of x mercury ** | by or - 


Mercury, its 


characters, 
eveight, 


Simplicity. 


: La, erocus 88 be thence procured, capa- 


a heavier, as it is the pure 
(2) Iris the moſt ſimple 


(12) The fame, after hart > ſtood a while 
wich @ of Juniper, lets fall the gold in the 
form of ſhining leaves. 

. y drawing off the menſtruum 
where! 9 is diſſolved, a der or 
erocus will be left dehind, which being gently 
ignited becomes of a p colour. 
upon 4. this ation thrice, always 


lurch aqua regia-to the calx, and at 


it to the conſiſtence of oil; then 


f thereon, 
a ſte T 90 ality, 10 


as to admit Raf veg the liquor ſafely drawn 


, after edulcoration, a 


glaſs ina beautiful manner. 
A blac 


ux times its quantity of aqua regia; after- 
w_ drying, calcining, and reducing them 


9: Tinfures are ſu to be ared 
— 5 is alſo Aer gz de 


d bl 
E 


m_ iy þ als ee 


and an elegant trituration of gold, mentioned 

r he Ching and 7 ſaid 

; 1 are to 
ve the art of ſoftening — iron: Fog 


as to make chem 2 2322 
wax; and of reſtoring 
to their former hardneſs. Sych a — 


- were it real, would be n on many ac- 


1. Its uſe in medicine is triffling; being ra- 
cher directed by way of ornament, hes for 


any great virtue. 


2. Its mechanical, . we and cecono- 
mical uſes are ma —_ . being added to 
volatile ſubjecis, and vo- 
oe gold, they are * thereby . fix'd. Its 

uſes in coin are as obvious, as 3 
it likewiſe ſerves per /e, or b 


tons, to form various kinds br oa, to be 


wrought in cloths, to gild other metals, and 
gs _ in enamelling, by means of 


| 0 mERCURY, | 
+ Mercury is (1) the evi of ll i, : 


Beere ſerving for the 2 
poſe of gilding, is obtain'd by dippin 
f in a —_— of gold, 1 with 


Ap 


pv "Me; 72 10 


pt * and is fomuch | 


le body (6 ken hen well purify; 
even of as ſimple a nature as 1 * 175 98 5 7 * — 


= 


e Sor 3 2 
wik in paining, ane, 


(g) From the tables of f - gravity it 
appears, that there is no body of an interme- 
diate weight between gold and ym. 


And ſtill purer mercury is, 
it is found; whence ſome philoſophers IT, . 


that mercury perfectly pure, 1 'd of 
all its ſulphur, would 5 the weighs even 


of gold itſelf. The o on, we 
have obſerved, is that of 14 to 395 þ oben. 
2 be found to wha, 2 more than 
291 8 this rate, it may — have 
in it. 


650 Accordingly we find it the ſame in all 
its parts, ſo far as our obſervation goes; if a 
. groum thereof be diſſolved in ſpirit of 
8 IIb portionable part of the grain will 

iſtributed into every minute particle of 
te fr irit: and. by diluting the whole with 
a ſolution of ſea-ſalt, the whole grain of 
Had 1 wa ly of the philoſophers 
we the the 
ſo much'talk'd 4 alſo. wital mn 
mercury of metals, &c. tis aſſerted we 
find it vaſtly fimpl even than 20d: for, 
from gold, we can ſometimes ſeparate ponk 
cury, and eee ſulphur; but from 


_— N beſide itſelf can be 
This great fimplicity of 1 
$ 
erg 


elements of bodies; and even M. 
who-confiders an element, or | 
ci © Ie © rider Take than many” of Ge | 
wiz. as a body which cannot by any a- 
nalyſis be reduced into ſimpler „ weats 
mercury as an element; not that thinks it 
encompounded, but becauſe the method of a- 
e 2 
puts its compoſition queſtion, 
that it may be deſtroy d, wiz, by con 


it into = boring gl: OE ks > | 
* 


rated. 
it * 1 — chemiſts, for one. the fimple, 


to a large whereas an element 
or perfettly ſimple „. univerſally al- 
low d, nee 3 7 uncorruptible, un- 
„ es. . 
! ſame a_ 9 to ſhew, 
the perfect metals got this mercury | 
n its PORT: pa # 8, 16898 


<: 0 
- . 
(4) It is no way ductile under the hammer (02 but divighle with Fatt Not 


force, into very minute 
it capable by any known'd 


, and the more ſo, as 
egree of cold, of coaleſcir 
. it not hence be ſuſpected Fit of a kind of fluid gol WF 
2. (5) It unites the moſt readily with 
next with ſilver, and next with tin; more difficultly with coppe 


1 TH, Thobey of Ces EY Y. 
Te is rotally: dare ben beit 
by a degree of heat not much ſtrongerth 


"found" to fly 1 
that of boilin; ing water (c). 


as-it is the purer (m not is 
into a nooks maſs. | Py. 


a. 12525 With iron n N we not dener IO that it W with the 


0 therefo'e, may be canlidered 4 
N different ſtates: r in its form of 
a runnigg 1 the ſecond, when re 

uced into a: metal the third. aſter the de- 

ion of the 1, In the firſt fate it 
conſiſts of little ſoli&.ſmooth globules. --1n the 
ſecond; 5 thoſe ſame globules perforated on. 
all fides, by the rays of light lodged therein. 
In the wird, of the ſame globules n 
all ſides, but the e e acant, and 
by the paſſing of * light thro” them, 
during the 8 „las to run 
into one another, and Au leave the mer- 
cus little elſe but mere eartk . 

(i) Gold is ſaid above to be the ſimpleſt of 
all bodies. 

(4 In effect, Rene fultainthe fire 1 
enough either to boil. or iguite: tho it long 
be added. that if the fire be at frſt very ge n= 

tle, and inereaſed by eaſy degrees, 8 
retained therein a conſiderable time; and be 
ſix d, ſo as at length to ignite in the cruci- 
ble: as we learn rom ſome very tedious ex- 


| made at Hari. The: gilders are 
but too well acquainted with theſe fumes of 
mercury. which frequently render an pilep · 


tic, or Faralytie; and they ſometimes falsch 7 
being of ſo penetrating a nature, as to take 
ay ſcitrhous tumours ; tho very apt to 
reach, and deſtroy the nobler parts. 
4 9—.᷑1f ductility therefore be made eſſential 
to à metal, mercury” is no metal 3 but 
we ſhould always remember) that defini- 
tions ate e where natures ate un. 
1 2 825 34 915 L612 IMP) eh 
1 ts parts eparate, and recode from 
other by the ſmalleſt force"onſequently, 2 1 
all bodies it is chat whole parts cbheſe the 
leaſt, or are the leaſt tenacious g and there. 


fore, of all others, the lehſt ductile and mal . 


ledble, The parts vf Water de not divide ſo 
readily as thoſe of er the parts 

ol oil much leſs: is a co#tain.cenacity; | 
even in the Pans or ſrt. of wine, . 


See Homberg, on the principles. 


8 e 


city, 45 — e — — of mer- 
cury.view'd with 8 appear per- 
fectly ſmooth and polite, 9 objects: 
ſo chat looking on them, eee eee 


cum 8 5 in 1 | EN 

Propoſes the a rin Aro 
eee ee d. 2 by 
means whereof, 3 globule,. inviſible ta the 
beſt eye. N __ ana and diſtinc̃t 
proſpect neigh objects . 
The third rity of — 4 —_ — 


ble. 


hop opa- | 


deed depends on: the: ſecond, is, that of all 


bodies it is i diviſible into the minateſ 


ts. 
Thus, ebene eee ee e K 


into a. fame ſcarce Carce' perceiveable to. ahe 3 
but in Whatever manner it be divided, i Ar + 
retains; its. nature; and is the ſame ſpecific. 
fluid: for the vapours of diſtill d, or volati- 
lia d re recei vd in water, moiſt lea- 
ther, ar the like, become pur e mercury. And 
if mercury be mix'd with other bodies in or- 


dar to ſix it; (ſor it is ſcarce fixable of itſelf) 


it is caſily ſeparable from them again, dy 


851 155 Ani 2 


* oF 


ee ee r eee 2 | 


before. : 
(in) Wehave been aflured, thar rhela 
had fluid gold, and ſolid vickſitver-in his 


E The ame eſer rs to be en. 5 


4 ie B's 4+ 


1% — 1 of making aw amals 1 


gam with mercury and iron; but che 41 
riment Would never ſubeved with us: 
be ſome way of bin 


to! $3; an no doubt an 


pi * 
: 
1 ** * 
we.” . 


als» | 


Rs 5 * ts Sos 48 amal - 


+ See Bots dir vol. I. ps 202. 


gold 57 all N next with lead, Unicn qvith _ 
f, and ſcarce wel. 


1 2 


N 
. N *** RS 


leſs of a forei 


Dliſpliſion. | 
Difficult to 
turn to gold. 


Where found. 
In what 


form. 


a mercury which Bette the baſis of metals, by ſome affigity of een 


The RON of Cu nn v. 


hence the 


c. who make a 


with 


with; and this the readier where there Wanne gast of er and 


n matter in the metal? 
(6) It 


ſolves in agua fortis and 


Hence appears the 


regia 17 20. 
difficulty of convertin f into 5, ſince in order thereto, we. muſt 


give it new weight, fixity 
comes neareſt. to that of gold. 


At this time the greater quantity comes from Fin wh re 1 is found; 
"ZE 1615 a hard ſtony « ore of the colour of crocus metallorum. (2) " 


which contains it pure and running. 
ſome places, in cinnabar V. | 


amalgam mine be made, by adding a Sa 
quantity of gold to the iron: but then, if 
2 und were beat to 


On this account it is, that ſuch as 
have occaſion to work with quickſilver, al- 


ways make choice of iron inſtruments for that 


purpoſe. 
Mercury, in adhering to we obſerve, 
renders it humid: thus we have known wo- 


men in a ſalivation have their int; grow 
white, and ſoft with the mercury. And 
ilders, to lay gold on any other 
body, diſſolve it in hot mercury; which 
done, they apply the ſolution on the the body 
to ds." ſuppoſe filver, then ſetting it over 

the coals, the mercury flies away, and leaves 


r * aterat, to the ſilver. 
, that mercury is a fluid 
e eee berg but metalline ones; 


unleſs driven thereto by 1 of attrition, * 
in .ethiops mineral, _ by a long inceſſant 
rubbing, mercury and ſulphur are made to 
mix. Ind hence mercury is . 
v ter that wets not the hands.” 


7 It difſobves in almoſt all acids, des x 


. itſelf. with them: at leaft, with all mi- 
neral acids, Thus we find it diſſelve in oil 


of vitriol, ſpirit of nitre, and agua regia. © {<3 


is united with oil of vitriol into turbitb. ine 
ral, with agua regia, or ſpirit of ſea-ſalt, into 
corrofive ſublimate. Yet vinegar does not 
diflolve itz and hence we ana Gernihend wich; 
a method of deteRting the frauds of druggitts, 
ice of ſophiſticating 
quickfilver with lead. For mercury 
in a mortar with vinegar; and if the vinegar 
s ſweetiſh, tis a the mercury is 
mix'd with lead: if it have been adulterated 
„the vinegar will turn greeniſh, 
or ; but if unadulterate, - the. mercury 
and vinegar will. my nin n _ 
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WE. 3 
2 1 


» | Be Bok Ab Vol. o 597- pt 


e 5 and yet of all e ts nature a 


powder, the iron 
waſh away in water, and the gold re- 


a ſoft earth, 
(3) In Nee ſtones. WG And i in 
„ 
Some add, as a further wy mer- 
curry, that of all fluids it is the coldeſt and 
the hotteſt, ſuppoſing the circumſtances alike. 
This property depends on the great weight of 


K is free of all ſharpneſs or acrimony. It 


dance of mines, 2 

is there found under three ſeveral forms. 1. In 
ruddy glebes, or red mineral ſtones called cin- 
19 2. In 


mercury: for the heat 
is, cæteris paribus, as their weights: now, 
mercury being fourteen times heavier than 
water, if both of them be ſed in a win 
ter's night to the ſame cold, the mercury 
muſt be ſo much colder than Mates; as it is 
heavier. - So, alſo, if they be both applied 
to the ſame degree of heat; while the water 
is barely warm, the mercury will be hot e. 
nough t burn the hands. Thus, in ſpirit of 
wine, we perceive a flight degree of wer I 
more in water; and moſt in mercury. 

Notwithſtanding mercury receives uch 2 
degree of cold, — great ſeparability and flui- 
dity prevents its congealing. Mr. TRE | 
various ways to bring it to freeze by maki ing 
an extreme cold, and expoſing an exceedingly 
thin __ of mercury thereto; but without 


Others add, as a property of mercury, that 


old of all bodies, 


ſhews no acrimony to the taſte or touch; but 
the extraordinary effects it produces in the 
have given riſe to a notion of its bein 
acid; but the caſe is otherwiſe : when . 
into the blood, it only acts by the wei 
and velocity of its minute particles; by Which 
momentum it tears and s the veſſels, 
andthus occaſions thoſegreatalterations falſely 
attri to acrimony. In effect, all its me- 
dieinal en are to be accounted for from. | 
_ already enamerated.;7 
— "YL 
7 grea 8 our quickfilver is 
4 5 from os where there are abun- 
to the emperor: ĩt 


egen r 


off is 


wanne 
of 


eee : 


R 3% 4 44-5 8 
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* 


y ſift and. wal i 
e tie, is call is call 


it ory Water. 


Sen n a diiokih colour. 
Ws; is alſo 3 ; for, upon opening 

es in the beds of tones, Ec. there ſome- 
times guſhes out a ſtream of 


F 
call'd virgin mercury. This laſt ſort is = 


moſt valued. .. Paracelſus” 
Law it to any other ſort fe 


6 "* Mercury is either found in its own 
mines, or in thoſe of other metals, where. 
* it is intermixed: befides the mines of 
I, there are conſiderable ones in Hungary 
55 Spain. | 
in, is different in different places: In the Spa- 
niþ mines tis ſtreak d with black; 
and ſo hard that there is no diggin it with- 
cout gun-powder, That of the Hungarian 
mines is ſometimes a hard ſtone, wy 
more uſually a dark-coloured earth, inclini 
to red: In the mines of Friuli there is a 
ſoftiſh earth, wherein virgin m is found 
in little drops; and a hard ſtone th ' yields 


the common mercury 


** 5 alentine. 


Mineraliſts generally diſtinguiſh another ſort 


of wirgin mercury ; for the denomination is 
common to all procured without fire. 
This latter is what is ſeparated from the earth 
by waſhing with wary and Fe thro? ſe- 
veral fieves. 
| "Manner of „ rer frow the Ore. f 
(r)] Firſt, grind the EG glebe into 
powder; which | done, they pour a great quan- 
tity of water upon it, ſtirring, and 
the whole 
comes exceeding thick and turbid : this water 
having ſtood to ſettle, they pour it off, and 
r on freſh, which they 
— This they refers, till the water, at 


ha, mb comes Way e clear. Then, 
; Apo n, t the 


Hint 1 40 W 


; 15 1. 7 1 rent unites wien . as Th : 


as lead, and is thus often aduſterated. 
mercury is uſed in medicine it 

ure. The ſtraining it through! 

ufficient ; for thus it may carry lead 
muth along wich it. One of the beſt ways of 
purifying it ſeems to be by grinding it in a 
glaſs mortar, with vinegar and a little ſalt; 
* which diſſolves and frees it from metallic im- 
l tho' it ſhould rather be diſtilbd 


Now 
er is not 


— or iron-filings, emi 


ee” 
i „ 
* 
e 
4 * 


wy „ newrediks k 


ore, is either i dildos, 0 or Separation, | ', 
is Foun PRES in the mines A it ore,” 
Ng ran (J. 3p AE LETY > SET + | 


1 ging the dotom rant | 


mercury, and other metalline matter. To 


of iron; iron; then, 
the Whole in large iron retorts, diſtil | 


it. from 


this maſs they 


he tony ut fs 


The earth or matter it is found 


about, till the water — | 


and work as 


and biſ- 


; 


add the filings 
it; by which means all the 


proper manner of . — Rar aickfiſver i 8 its ore, 


ey firſt beat the mi- 


5 to powder, then put it into earthen. veſ- 
ſels, like long-necks, or bird-bottles, the 
natrow mouths whereof they ſtop with moſs; 


then inverting their necks into _ mouths of 
ſimilar earthen veſſels, that lie buried upright 
under ground, they lute them, and make a 


_ round „„ N which cauſes the 


* into the re- 
—_— rs chat] lie af below. But When ho 


ore abounds with ſulphar, it requires the = 
dition of lime, pot-aſh, or iron-filings, to 


make the mercury ſeparate, and diſtil off. 

The virgin 1 ay ordinarily needs no- 
thing to it, but a waſhing i in common 
water : - ſometimes, i it is ſo full of an 
arſenical matter, that they are oblig d to train 
it thro'. a ſkin; and ſometimes e is an 
earth united with it ſo iron - that they are 
* obliged to have recourſe to diſtillation. 

As to the mercury in pure cinnabar, they 
don't find it worth while to diſtil, and get it 
out; ſuch. cinnabar ſelling for a e Foie 
than mercury itſelf. 

The miſerable peo cordemn's, or hired 
to work in hell of mines, all die in a little 
time: they are firſt affefted with tremors, and 
pr to ſalivate j then their teeth drop 
out, pains ſeize them all over, eſpecially in 
their bones, which the mercury penetrates. 


Article Mz re VR 1. We $4 22 {4 1 


for fear of any e 
ticles aqhering to it. Ft is allowed to be 


pure, when a little of it held over che hre in 


an iron ladle, totally evaporates.. 
2. Quickſilver was anciently eee 
ſons. Die/corides reckons it pernicious; 
en highly corroſive. It is not mention d 
by Hippocrates, Meſure recommends it only in 
cutaneous diſeaſes ; tho Ivica obſerves it 
res ier ſafely ſwallbw'd, and paſſed thro' 


unchang d. Jacobus C nn, an 
it ſurgeon and anatomiſt at in 
M 2 Haß, 
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Lead, its cha. 15 


rad fri, 
Meig hi. 
Simplicity. 
Volatility. 


Seſinsſ. 


Fuftbility. | 


Ins glaſi very 
penetrable, 


9 * 


cauſe to the contrary. 
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(6) It throws up light bodies that are caſt into it; vitrifies with the baſer 


me 


IT 4 


of it, and its various preparations, are now. 


generally known. 


Hlintt for its alchemical Hiſtory, > ; 
The analyſis of quickſilver is extremely dif- 
feult, on account of its great volatility ; yet 


by degrees it may W ſuſtain a con- 
ſiderable heat, without 


ing, nay even en- 
creaſing in weight; as in making the preci- 
itate per ſe; which being gently heated in 
ive charcoal - duſt, like the calx of a metal, 


returns to quickſilver. This precipitate ex - 


poſed to the ſocus of a burning lens, upon a 
proper ſupport; melts into a matter like 5 4 
and afterwards evaporates, leaving a little 
brown powder behind, which vitrifies upon 
being further urged. But if ſupported by 
charcoal, it firſt turns to glaſs, runs on the 
coal, and turus to quickſilver again; whence 
it ſhould: ſeem to conſiſt of a volatile, vitri- 
fable earth, and a ſulphur; and if ſo, this 
might give it a claim to a metallic nature, 
dee M. Hemberg, Mt. Boyle, and Dr. Stab 
upon the ſuhject. a b C 


(s) Henee melted lead conſtitutes a fluid of 
the third order of gravity; wherein all bodies, 
whether metalline, or not, excepting gold and 
merur y, might float, if there were no other 


If all the impurities of lead could be per. 


* 


fe&ly purged away, its weight might nearly 


approach to that of mercury. Accordingly, 
in bai this metal, it is ſaid to yield a 
conſiderable quantity of mercury;  tho* what 
he other ingredient is, united with the mer. 
curial part ſeems hard: to ſay. | Lead, tho 
a cheap and common metal, has yet à great 


affinity with, gold; at leaſt in point of weight, 


3 
He. = 


pears darken'd with a duſty Scoria:;this d 


iſhing, and 


the reſemblance ſtill cloſer, is, that lead does 


not mix with any metals except thoſe allowed 


to be:metcurial one 5 f HET G1; 
(.] There is no metal whoſe figure is ſo eafily 
changed as that of lead: and hence it proves 


very ductile, and cafily flexible; tho? not ca- 
pable of being drawn out into ſuch ſimple, fine 


coherent parts as gold. tet. 
It diminiſhes the ſound of other metals, 


when mixed therewith. This property fol- 
lows from its ſoftneſs: for if two equal leaden 

balls be ſtruck with equal velocities againſt 
each other, they will both remain fix'd in the 
point of contact, without any vibration, or 


reſilition; ſo. that of equrſe no ſound can be 


produced. Tis on account of this unelaſticity 


of lead, that it has been uſed by Dr. Vallis, 
10 N e no others, for determining the 
aws of percuſſion. By this prop 7H 
lead ſhould appear to * Far 5 
which is the next leaſt ſongrops, or ſpringy 
of all metals: Accordingly, ſeveral Experi- 
ments have been produeed, to prove that lead 
melted, always either contains, or generates 
ſome portion of gold M. Homberg affures us, 
that taking a quantity of ſilver, and ſeparating 
it from all heterogeneous matter by teſting 


with lead, then putting a piece of it in agza _ 
forges; a little go And 
upan adding copper to the agua}/ortis, the ſil- 


ver was precipitated; jt 
(.] A quantity of lead being ſet over the 
fire in an iron ladle, no ſooner begins to run 


* 


and ſhines like mecury; but. its 


than its ſorface appears n bright, 
alters, and you diſcern à cloud therein which 


gradually increaſes, till the whole ſurface * 
being 


1.5 
_ 
3 : 
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n 
— * 4 
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what makes 


5 


ſalt (0). 


De Theory 5 Cuants TRY. 
fan it quickly re returns 1 in a the cold to a ſolid maſs, tho? more. Qowly than | 


90 "I diſſolves i in aqua f 7 tis, not in aqua regia, and thus yields 4 freer bf 


tain s exceedingly uſeful. In the fabulous way, it is called the . 
and A as well as the devourer of other metals. $4 Bo | 
* Its ore is uſually ponderous and ſhining; of a lead colour; which 8 
half the quantity of metal. Sometimes it is white, red or yellow, Which are 
poorer kinds; it often contains a little ſilver, by which the AN if not 


on n guard, are apt to be deceived (3). ee fe on 


g blown away. with be | therp trait 


ae a new ſupply; and fo on, till the whole 


lead is thus converted into Scoriæ, which are 


only the matter of the lead gently calcined. 
A more violent fire vitriſies them, that is, 
converts them into a heavy, brittle, pellucid, 
elaſtic, ſonorous matter, called glaſs; z into 


which other metals are indeed (convertible, 


. 
e e : a; thiddbdia of cipal» 
uſe in the eres choſe ach ag» 3 5 


IE. Ain £ 


CEA 


The foundation of the proceſs is this: any 


. maſs, of what kind ſoever, whether metal or 


but lead the eaſieſt; and which is of ſuch a 


penetrating nature, that it runs thro” all the 
15 12 lead: 1. By volatilizing, and eva 


common crucibles, almoſt as water thro! a 


ſieve. 


ance of lead; and yet, by only expoſing it to 
a ſtrong fire, and adding a little iron filings, 


* nflammable inatiets the lead 
is 1 641 | 


y recovered. 


And if while the lead 1 is in fuſion, ir be 


kept continually ſtirring with a ſpatula, it 


turns into a red powder called Miuium, or 


The calx of lead has nothing of the appear- 5 


red laad: in which operation this is far- 
ther obſervadles that the lead auzments in 


weight. 


* 


* It. diffipates all ae teſted with be 
fs) cupel, excep pr gold and: flyer; which 


is a 5 that 


we been unacquainted 


lone, ſalt or ſulphur; gold and filyer only 


excepted; being mixed with lead and raped ” 


to the fire, ſeparates and flies fl. 


Upon the whole, there are three a. | 


whereby all the matters mixed with gold: and 
ſilver are deſtroyed, and loſt, when 8 


ting. 2. By turning to Scart,; and retirin 

the ſides of the teſt. By penetrating 2 
of the cupel; 7 1 happens to 

uch bodies as 00 in fumes, nor 


work to the ſides in the way of Scori.. 


(3) It diſſolves in moſt of the weak acids; 


bat very difficultly in the ſtronger, unleſy the 


be diluted with water. Thus, in agua fartis it 
diffolves flowly; but very readily in vinegar, 
ſmall aqua fortis, Reniſb wine, ſpirit of vine 
gary Oc. and even in oil of vitriol, well di- 
uted with water. Add, that in . 
acid it is diſſolved; the ſolution becomes con- 
ſiderably tweet, like ſugar. The fumes of 
wine or vinegar diſſolve it into pe 


WW 


2. it is found plentifully in various mines of 7 oy being cheap, _ het? in 
or cer- 


the conſumption of it large: but tis in its nature very ſurprizing, and plenty. 


| I our ne ebene fler ad amn Wr 2: 


15 3 * 


Surrisaaur e Artic Laab. 5 


; teh or white: rocky 5 5 3 ; 
(6) The Greet Led —.—.— aſs Yong the form of dice; When ſhining lead. colour d 
ſame name to expreſs both and tin; and ſurfaces; and ſometimes mix d with white, 
accordingly, their Latin tranſlators interpret ellow, or green fluors. "There are many: 
xaooflgs; both by plumbum and: ee lead mines in & „Tah, and ae 7 - 


Geo. A ELL three kinds of ' the richeſt are t ole of England. mb 
one white, which we call ia, ler of a1 — T paijfonous nature. 


aſh colour, Which we call n _ the | The ore is of a poiſonous quelites pe | 
7} third livid, which is our lead. Arbe with regard to brutes: * They who live near 
Tue forms: of its . Where it is _— ” ſays Mr. Beaumont, 
| Load is ſeldom found pure in the 1 Ae « can neither keep nor cat, nor any fort - 
has different coloured ores, viz. black, yel- « of fowl; but. In _— in a ſhort time 
| low, « 15 aſh PI it 4s 0 found in He adds that 1 N — but even Grow | 
9 


could not extract one 


„ wah 


ern fans: 


« dren have been known to be killed, by | 
« only being in houſes where lead-ore had 


been kept ſome time; and that if any ſort 


«« the ſteam which riſes from the ſmelting of 
« lead falls, they all die ſoon after *.” 

| Differences of its ore. 
There is a very conſiderable. difference <a: 
tween the Sees 0f diberent mines: ſome is ſo 
like ſteel, that the workmen call it fee/-ore; 


Which being of more difficult fafion than or- 


dinary, mix other ore with it. There is 
. from its aptneſs to vitrify, and 
its uſe in glazing the potters veſſels, is called 
ters-ore. 
Our Eglis lead-ores are reducible to three 
claſſes: the firſt, thoſe which in the © 
ways of melting afford from to fl 
of metal, for every hundred weight of 
The ſecond, from forty-five to ſixty. 
The third, from n fxty to eighty. 


The lead found i in nay parts of Bugland, 


contains from five to Aer egen, of ſilver in a 


tun weight; which they get out by teſting, 
and recover the lead without any great waſte. 
The lead of many mines 


quanti 


of lead. Mr. Boyle cauſed ſome 
ans, to 


tried, which being the moſt _ 


miſing he had ever known, gave him ho 


of ſome conſiderable quantity of filver: 
tho? it proved ſo rich in lead, as to afford ater 
the rate of ſeventy pounds to the hundred; 
yet one of the moſt expert artiſts in E 


Yet a piece of lead- ore was brought from Fe- 
land, which ſeem'd ſo li 


for lead; which, however, was found upon 


trial, o well ſtored with particles of ſilver, 
that he encouraged che owner of * mine to 


work it. 


1 id previo prepa 
Some lead-ore requires no us . 
ration to its being {melted, unleſs by grind- 


ing. They barely throw it upon a wood fire, 


or a forge hearth, where the metal running 

into a baſon in the hearth, they ladle it out, 

and caſt it into an iron mould, which 1 

the form of what we call pr 

In the lead-works at We in Somerſet 

Hire, the method of ing the metal is is 

thus delivered by Mr. Glarvil. . When they 

% have e ore, they beat it ſmall, then 
elean in a runnin ſtream and and 

« then ſiſt it in iron rudders: :then they 


Phil. Colle. No. 1. 


„ the 
„ me 


« ſand, into any form they pleaſet,” 15 


5 Kilfully 
treated, affords ſilver; but the quantity of 
ny inthe ores, does not hold in proportion to 


grain of ſilver ſrom it. 


ht in che 3 that - 
he thought i it ſcarce deſerved to be wrought - 


leaves no glaſs behind. 


4 à hearth, S fainace' of clay, r e. | 

and therein build their fre, which they light 

1 „with charcoal, and keep up N | 
1 of cattle feed often 5 the graſs on which 


« oaken gads, blown with bellows. . 

„the fire is lighted, and the 3 hot, 

throw  lead- ore on'the wood, which 

down into the furnace; and then with | 
< an iron ladle they take it out, and caſt it in 

Tts medicinal virtue. BY 

Both in its erude ſtate, and in all its p : 
—.— lead ſeems to be cooling, — | 

8 abſorbing, and contracting; ſo as 

to retard the circulation of the blood, hinder 


all the ſecretions, and hurt the nerves; by 


cauſing ſpaſms, convulſions, tremblings, di 
ficulty o breathing, and ſuffocation: whence” 
2 unfit for internal uſe in any large 
ez and, accordingly, its TIO 15 . 
— chiefly: external. 
Its other uſes 
tes uſes in the hands 2 


3 
zier, ſhot- maker, white and aker, g 


tter, aſſayer, jeweller, ter, c. need 
— be mention Len bein 3 known. 
A mixture of it with tin 1s the foundation ot 
enamelling; and counterfeit gems are made 
by its means. | 
Hints for its alchemical biftory. 

Let the Saturnus cornuus be 8 for 
mercurification. | 
What veſſel will hold the glaſs of lead in 
fuſion? | 


Let the tale nature of litharge be a. 
amined. 


As lend fulminates with nitre, and flaſhes in 
the flame of a candle, and burns blue, it may 
ſeem to contain a ſulphur. =, 
Is not the ſulphureous principle in lead 
ſmall in quantity, and but looſely join'd ; fince 
8 de e of fire is able to ſeparate them? 
n a tile to the focus of a burn- 
ing laſs it yeni and turns to a yellow or 
calx; then melts into a yellow fluid, 
Which ſoon evaporates in imoke; but if re- 
moved before this happens, it hardens to a 
yellow maſs like orpiment, conſiſting of La- 
mine like talc. This being again expoſed to 
the focus, on a os ece of charcoal, recovers. the 
form of lead. eee = oor i 
charcoal, it thas totall 
_ . poorgen what relation. 3 

it to mercury, go 8 8 

Is it not 555 of a ſoſt, talky, views 
fiable earth, and a ſmall proportion of a ſul- 
phur, or inflammable f qa 2 875 "oP 
therewith? 


_ + Phil, Tram. No. 39 . 


diſſipates in fume, and 


Dicnnume, 5 2 5 5 87 8 


3 8 ; 3 * ; 25 * 81 21 5 5 . l ae 1 
1 Bic : — . 
25 | Silver i is 10 5 5 next i in 5 to * (0. 8 "AX 
05 Very fimple, nor diſcovers the leaſt Hh of bat ifs any "ord "fa ä 
means. *. ; 


(3) Fix d in the firey 10 as, a pure ſcarce to loſe any ching thereby. Fixity. 
| Harig been kept two months in a ſtate of fuſion, in the eye of a glaſs-fur- 


nace, ſcarce Ar part of its weight was found wanting. And it N even ** 
ben whether it had then been totally purefied firſt ( Wo 


(4) It is malleable and ductile into very fine wire re (e). e F 5 Malleability. 
(5) Ir ignites and fuſes at the ſame time e 5 bo _ 5 Fi. 
(() Diſſolves As A ont od chow ; e Difoition, 
( » 
| 2 Being es thatof td as. 100 190 and fretch. « out. filver ani i 
"tn than of tn rn Rs It falls ſhort, Goren 8 N 
therefore, of mercury, and conſequently is r Inn ** 
but little diſpoſed to become gold; unleſs we is till NY 3 beat a leaf 
had a method to make it much denſer, and two inches broad; and ſtill cohere. 


er And hence it is that the al- ah ee, en th fre mach 

1d it more eaſy W ther copper or iron, cho“ 

of mercury, than of ſilver; and | more duly than either gold or lead} and 

novices. for emp tina canvert-filrer-into. runs as it pos 

7 e keis diflolva n . fu, and a. 
(5) ts ſo fed, an d in regia. 1 8 

ceed all the known bodies, except gold. 4 

1 appears from an experiment of the all | 
Prince of Mirandula, who ing a quantity /ca-/alt is the baſis af them all, Aqua fortis, 
of filver in the eye of a glaſs-furnace, kept it on the other hand, is always made of nitre; / 
in continual fuſion for the ſpace of two months; nor is ſilver diſſolvable in any ſaline menſtru- ; 
then taking it out, found it to have loſt-only um, except what has nitre in it: not in ſea- 

r part of its weight. Mr. Boyle: aſſures us falt, nor ſpirit of ſea · ſalt, nor regia, nor 
from experiments of his own, that ſilver ſee oil of vitriol, nor ſal· gem, nor ſal-ammoniae 
in the eye of a glaſs-furnace, ſcarce loſes any nor ſpirit of ſulphur per campanam, pol gy | 

thing of its * 1 But is highly probable, of alum, nor vinegar, nor any other 


or 

that the ſilver in theſe experiments was alcaline ſalt or juice. In effect, ſea falt, 0 ; 
not pure; nor perfealy of tin: for gem, and. ſal-ammoniac are the.only 

Mr. Boyle taking out his filver at a fortnight's vents of gold; and nitre the only diffolvent of 
end, found it to have loſt ſomething: but after filver, 
chat, tho' expoſed a long time to a very vio- IF bes- kalt, or ſal-ammoniac. be added. to. 
lent fre, boy _ not perceive it to have loſt ſpirit of nitre, it will no longer diſſolye — 4 
any thi t all; the tin, which is exceed - —— and hence, if you wo g ws ka whe 


t to { te from ſilver, ha  fortis be pure, put to it a 
5 SE: 1 ant „ 
Mr. Bojle likewiſe obſerves, that cho filver remains without rrning wilky or the G. «7 
be one of the moſt fix d of all bodies, it may being precipitated, yo be aſſured th 
be-poſble, by a mere + of texture, to aqua fartis 18-P "Te itn Trad the Imalle 4 
it volatile? To confirm this he in- grai of ſea-ſalt, e | . 
ances a calx of filver made by a ſolution o milky, and the filver fall to the bot- 


om. Here ſeems therefore to be a ſort of na- 
the metal in a peculiar menſtruum, which, to tom. H eee 


his great ſurprize, upon expoſing it even to a tural repu : 
de heat, ede flew re e frm. of a moſt ule; in regard that without it we ſhould 
Farina Volatilis, whiteni dne neighbouring want a method of ſeparating gold from ſilver: | 
part of the chimney, '&c | 'cis.erun, they may bp parent By gnrinen)' 5 
(c) Vet it is the moſt ductils ab bas PIE bes then 0 AO ND away, and is loſt; 
of all bodies aber gold. Our wire<drawers and as for aa a, | 


® Sce Heyl. Ar. Vol. 2 * matt 4; % „ 5 


* 


. 
* 


Parifcation. 


Where found. 


The Tho of ee | 


(7) It is purify'd with lead, and ſuſtains the ſame ( ). 
(8) Turns to Scoria with antimony, and becomes . 65 ; 
2. It is found in many places, and in different kinds of ores's havinga al- | 


moſt N a little quantity of 80 in it (9. 


elſe from 
ther as it found them: but diſſolve a 'maſs of 


gold and filver in ſpirit + nitre,” and What 

alls to the bottom is pt 
"rained is \filver ; or diflolve 
and what falls to the bottom is ſilver. 
M. Homberg had the fortune to diſcover, by 


and what is re- 


= happy miſtake, that aqua regia, under ſome 
circumſtances, will diſſolve filver, and not 


not fuſe fo ſoon. 


IS. {Og The phle 


and after it has been ſome time in 
with gold; will diſſolve filver, and not touch 


-remixing with the x 
Y Tas if 100 ds of pure filver bs. 


between the nature of 


m-which ariſes firſt in diſtil- 
e obſerves, is a true agua 


nk, 
. 


ing aqua regia, 
regia, and yet this, if taken when new 


gold ; tho' without theſe two circumſtances, 
it has the contrary- effects 

M. Homberg likewiſe has diſcovered a new 
way of ſeparating gold and ſilver; wiz. by 


putting the maſs in a erucible, with equal 


— of ſalt-petre, and decrepitated falt at the 
tom thereof, and ſetting the whole to fuſe 


in a melting-furnace, by a gentle fire, for the 


aer of about a quarter of an hour. 

The effect, he accounts for, by ſuppoſing 
the ſalts, before they are perfectly fus'd, to 
ſuſtain the mix'd metal, when it begins to 
melt and ſerve asa kind of ſieve to it; my 
the heavier part. the gold paſs thro' 


retaining the lighter, the ſilver, which does 
8o that if the erveible be 


taken from the fire at the proper juncture, 
the ſilver preſently hardens, Sc. In the 
mean time. the ſaks being but imperſectly 
fus'd, prevent the ſilver's falling ons: oy 
gold +. 


fuſed along with lead; the latter will all eva- 
porate, 7e blown away ur on the teſt; and 
tes ſilver remain 2 1 ge without any ee 
tion of weight. 
(g) It does not reſiſt che forde of antimony; 
but vvlarilizes. and flies off along with-ir. 
Wente this ſhould proceed, is not eaſy to ſay; 


 avtiniohy. we Know; is corroſtve, to a great 


degree; ſo that it volatilizes all metals, ex- 
_=_ gold ; and carries'them off in Fotos; 
There is, therefore, à conſiderable difference 
gold and över; the 
lead, and every thing Ae; 
rhe latter, tos, reſiſts Trad, but not the lead 
of the hilbſophers, wit. antimony!" And 
hence thit ecaoinination” of antitivony,” Ra- 

eats. ſolu tg. Ne tk 
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former feliltivg 


d and filver, leaving them toge- 


It in aqua regia, 5 
. when at firſt diſcovered ; abating this, that 


and that of cop 


© Moſt countries in al | the quarters of 


the world afford-filyer-mines; but Peru and 


Chili, above all others: the mines of Potaß. 
in particular, are ſaid to be inexhauſlible; 
being dug now with almoſt as much ſucceſs as 


the vein then lay, as it were, on the ſurface 
of the ground, but is yon got to a 
depth, bein deſcended to by goo ſteps. 
Silver is ever found pure, and free of 
all heteregeneous admixture : we meet with 


it in almoſt all forts of minerals; ſometimes 


in the ore of gold, ſometimes in that of lead, 
but ofteneſt in a kind of 
black ſtony glebes, full of ſhining ſtreaks. It 


has a corroſive ſulphur, or bitumen, always 


found attending it; which turns yellow in the 
fire, and has ſomewhat of the effects of anti- 
"Rey and ferhaps has ſome. antimonial 
s in it, being found to volatilize the filver 
in the cupel, and ſteal it a way in fume, The 
loſs in this reſpect is conſiderable, eſpe- 


_ cially if the ore be very crude; ſo _ the ut- 


moſt care is to be had in makin 
tion: for a maſs of this kind put in 
"melted lead, the ſulphur will, dhe, = all 
Carried off: but then the point is ſomewhat 
delicate; for if the ſire be too ſtrong, the ſil- 
ver is along with it; and if too ſlack, 
the ſulphur will be left behind. is certain, 
many thouſand pounds worth of ſilver have 
been evaporated and loſt in the ſeparation. 
The mineral ſtones dug out of the mines of 
E are of different colours, qualities, hard- 
neſs; Sc. Some are white, or greyiſh mix'd 
with red or bluiſn ſpots called Plata blanca ; 
others black, called Plans roncr, wh ch is 
the richeſt and the eaſieſt wrought, The 
Refficier, tho! rich, turns red, hen rubbed 
aftainſt. iron. The - Zoroc4 ſhines like talc. 
The Paco is of a yellow red extremely ſoft. 


the ſep ra- 


The 'Cabrifa, green, and almoſt friable. 
Laſtly, 


the drannea, Which is found only in 

— mine at Porefs, con bh ſts of threads of 

pure filver, interwove ſomewhat like filver- 

ws that had been burnt for the ſilver; ,- 
- Thesworking of theſe mines is exceeding 


— on account of the exhalations they 
yield which are-cvenifelt;to-a-great diſtance; 
and not only: ſaffocste che miners, 


the cattle grazing in che geighbourh 
Scarce any of che workmen can bear ſo — 
lential'an air above aday together. It ſome- 


times 
+ Mem. de Acad. 1513. 3 


1 To the ore there ths ee a corroſive, biruminoud ſulphur, which 


hs its rapacious quality renders the ſilver volatile, and difipates it in the fire; 
or even converts it into glaſſy Scorie, to the great loſs of the owner (i). Ld 
which neither ſalt nor lead will hinder, is however prevented by means of 


mercury; viz. | by roaſting the ore, then redueing it to pouder, 
grinding them long together, ſo as to unite the ſilver wih 


ta 5 z 178284 ME ela to WP 30 Th VAIN 0 


cury thereto, and 


5-3 & 


times proves ſo m , that hey 5 wet © obl ge 
to ſtop the mines u again. 
F are reckoned 

it were impraclicable to work even 
y_ m—_ for the herb Paraguay, an infuſion 


whereof, taken ($64.58 eng 18, e | 


« ſort of „ 
nn Few, and Herbig of filver. 


NM the ſilver glebe, NP 


1 firſt roaſted, or calcined in à furnace, 


a gentle fire; "ſtirring it from time to time; 


and taking care the fire. be. not ſo great as 


to melt it, and make. the ſulphur, carry away 4 
the ſilver. The ſulphur thus inſenſibiy con- - 
ſumed, they grind. the maſs into a powder ; -. 
and throw — quantities of water thereon; 


taking care to ſtir and agitate it ſufficiently, to 


ſeparate all the lighter. parts, and make them 1 


2 a-top. Aftef it Rood. a-while to 


ſettle, SIC the water, with all that expor 
therein, 


ER and pour on freſh : this 
off as before ; repeating the 
wir fl e lighter earthy matters are 


I away, and nothing left at the bottom 
but metal, with the heavier ones, Ac. To 
ſeparate theſe, they put the maſs into melted 
lead, over a fire ſufficient. to carry off the 


remaining ſalphar, yet not. ſo fierce. as to th 
carry the filyer 2 4 with it; and as mer- 


has a rty of drawing filyer to it- 
f b Pompey hot mercury to 


the melted lead: by which means the whole 


metallic matter becomes amalgamated, or 
fwd in a maſs, excluſive of the ſtones ; cho 


firſt place ; otherwiſe the meren 

attract che ſilvet, but Jiflolve an 

the ſulphur, 

ear v 6 des n . 


malgam, or maſs of mercury and filver, in 


water; then they diſtil it in à retort; 

which means the mercury all riſes: and « 

_ Nils off, and the. pure filver remains in a pow- 
der at bottom. 


In the filver works of Pere and Chih the © 
method of © i : the filver is ſomewhat = 
. Aft eakin 


OD 9 hott | 


3 pieces of about 250 pound sach, 
E „ 


| the workmen endeavour Eating 1. ſell 


ding mer- 


* 


ae p „ | 


and mix it up with water into a paſie: 
, after half drying it, they Tut: out into 


which melts and incorporates there- 
This done, th they ſprinkle mercury on 


X 3 time, till the 
mercury be well N with the whole 
ſubſtance of the ſilver. This operation, which 


they 4 even 


ſucceſſively ont of one into another; the cu- 
"thrown into the uf „ and 
hh 2 q a 2 25 A 155 — the 


. — _ „ the filver is found at 
the bottom, —— with the mercury; 
in regen Rate, it is _ my To get out 


1 htly, 
5 uten be — 9 
or trough, n at bottom like a co- 


lander ; and now the maſs is called pine, 
The pinea being taken out of the mould, is 


then laid on a copper-plate full of holes, over 
the ſulphur muſt be well-clear'd out * yo | 


« om, under which is a large veſſel of wa 


; and the whole cover d with a capital of 


= which they, ſurround with Free. 
manly eng mercury remaining in che 

nca, is firſt volatiliz d, and raiſed; then falls 
into the water, where it bn and thus 


leaves the ſilver in grains of different figures 
ſticking to each other. And tis in this form 


 South-Sta *. 


7 ww 


1 


Weng Pri Tre, 5 nn ele. : 
ns Abe 


1 PT „ 
* ö 
I 2 3 0 9 a IS: CSE 2 
" } | 29 b | | ONS: + 8 : f c | 
- g = 4 | | ' 3 N "OS, { 2 . l | = 
: 1 ; wh - M8” * 1 
. i q 7 | The "F3 ö of 15 * N 1 => = 
: / A | „ WW. 9 7 4 e WAP | . . 
5 . 1 r Article StLvaen 
a5 | F., natural hiflory. ih of or other metals thereto. The beſt 
5 ä It is found either natiue, or in ore. Na- way of rendring filver perf: 


ah PR e 
haps, after cupellation-to faſe it well witk 
nitre and borax, and repeat the operation till 
it will no longer turn theſe ſalts green +. 
U. wirturs and medicinal uſts. © 
The chemiſts and chemical phyſicians have 


5 tive ſilver is often; found conſiderab > wn 
N | and unmix'd, in the clefts of rocks, or fiſſures 
of ſtones; and frequently adheres to cobalt, 
Which it ſeems particularly to affect. This 
native filver is met with, ſometimes, in the 


tat of hair, 


form of branches, or twigs, and ſometimes in 
ins, or leaves. Sometimes 


alſo it has been found in lumps, or maſſes of 


* 


à very large ſize. 


tis alſo ſometimes black, 


Silver ore is often red, when it ſeems to be 
mix'd with cobalt, which gives it that colour; 


ite, purple, green, 


attributed extraordinary virtues to ſilver, which 
are not warranted by experience; and yet 

they have had the ſucceſs to introduce it into 
medicine under various ſhapes. Some prepa- 
' rations of it, however, may have great e 3 
as the lunar pills, the ſunar 'cryftals, and the 

lunar cauſflic ; tho perhaps their efficacy de- 


or grey, according to the matters wherewith it 


pends as much upon the 'menſtruum as the 
is mix'd : not to mention again, that it is alſo 


metal: but for the lunar tinures, if made of 


; frequently found in the ore of lead, tin, and por filver, without any mixture of copper, 

_ 8 copper: and ſometimes in a conſiderable pro. we know of no great virtues they are poſ- 

Xx Portion. ere are ſilver mines in ſeveral ſeſs'd of. : e 

; countries, as Great- Britain, Norway, Germany, „ ERS FE 

Hungary, Baß, &c. but the richeſt are thoſe Its uſe in 3 of coin, plate, veſſels, 

of Mexico and Pete. The ore is ſaid to be ornament, Q. need not be mention'd. ' When 

rich if it affords a fifth part of filver, / e 2 pure, it yields but a ſmall ſoft ſound 3 

5 How ſeparated from its ore. being leſs ſonorous than iron and copper, tho 
It is eaſily ſeparated from lead-ore, by bare more than gold; but if mix'd with copper, 

"teſting; and ſo it may be from the ores of it becomes harder, more ſonorous, yet pre- 

1 | other metals, by means of lead, uſed in the ſerves a great degree of dutility : whence ap- 

= ſame manner®. But it requires more labour 2 the great utility of its alloy. Its be- 

ö | and addrefs to ſeparate the filyer from the ing harder, yet lighter than gold, may fit 
Mexican and Peravian ores 5 which are uſually it for ſeveral purpoſes where gold might be 
not only extremely hard, but alſo mix'd improper. In chemiſtry, tis uſed for imbi- 
with bituminous, fulphureous, arſenical, or bition. corporification, and confirmation of 
vitriolic matters, capable of calcining the che ſubtile atoms of gold and filver. 

matter, or carrying off a great | on. of it ' Hints for its alchemical hiflory. 
© In the fire; fo that according to che nature It loſes of its ſound and colour by being 
of the ore, a ſuitable method is to be mix'd with lead; 'tis rds bende by tin; 
uſed. When hard and Rony, they break it more fuſible, and volatile by antimony ; and 
with hammers, and roaft it gently, to render is ſtrangely affected, or demetallized, b 
818 it friable ; then grind it by the mill, and if burning filver. How is it affected by bol. 
the remaining heterogeneous ſubſtance be now phorus ? Will a gentle treatment of it upon 
found to be ſulphur or antimony, they mix the teſt with regulus of antimony, or a proper 
it with iron-filings ; and vice wer/a, if they cementation with crocus metallorum, © any 
find it contains iron, they add antimony'or gold from it ; and if ſo, how much ? 
2g « ty e ob calcine the whole together; Silver, expoſed to the "focus of a large 
then grind it with quickfilver ; which will burning - glaſs crack!es, emits > 1/9: harry 
now unite with the metallic part, whether and is at length cover'd pou thick with duſt, 
Y gold, filver, tin, biſmuth, or lead: but if or calx; which duſt, if the filver have been 


the baſer metals thus mix with the quickfilver, 
they caule it to run luggiſh, and with tails ; 
whence the © r is directed how to treat 
the maſs, by lotion, percolation, diſtillation, 
"and fuſion, with or without adding che calx 


3 ! See the n 
e See the article LI AIA vp. ＋ See che article'GoLD. 
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"refin'd with antimony, is of a yellowiſh hue ; 
and by the further action of the ſolar fire, 
will vitrify like gold: but if it have been re- 
fined with lead, the ealx proves whiter, and 


* 3 77 


ory of aner. 2 : 


offſcorPER. 


0 1. 8 4001 is in 255 the next to ſllver (7). 
(a) Ir is ſimple, tho? leſs. fo than the 3 
(3) Conſiderabiy fi d in the fire, yet ſumes and N 
(4) Ductile under the hammer, Form 99405 be drawn into fine wire bei 
alſo ve elaſtic, and yields a tinklio 
(5) Ignites before 
metals, except iron 3 when melted it makes a ng oppoſition ee call water, 
the pouring of a little thereon of terrible conſequence (o). 
(6) Eaſily diſſolves with any ſalt, and turns green, or blue, but readily lets Difelution, 
go its ſolvent, and loſing its former beautiful colour, becomes an unſightly _ 
Gi — thus in —5 air, or wann, it ſhoots ingo.careſoences, and _ EE 
) It 5 Dre to Soria or - glaſs with iron or antimony, and flies off 1 "i 
285 upon the teſt, or chro' the pores thereof. — 
| A. Ir is found in mines, in all countries ; and adheres ſo ſtrongly to its v, „ie 
For: or ore, as frequently to require fqurteen fuſions before it becomes pure (). 7 
Its ore often contains filver, cſpecially the black and bluiſh ore; the — — es ore, 
green and brown having a leſs ſhare. 1 its veins are alſo frequently found 5 


The firſt charadter of copper i it commen and othen ſalts + phich being 
a 0 The! 3 Which, as already noted, — Ag led over the moſt poliſh'd gere, — : 
next to chat of filver ; hangs gold 25 8 to j; ruby inady's fie Nay, oils | S 1 
I9 ; to water as 8 wo 1, and to filver as 8 r nel of of alive, Se, 0 „ 
to 10. bk it wr added, 1 do this by 5 | = 
(a) It continues 1 — ord the fire, be- of à ſalt contain d in them. Copper, dil. | = 
fore it flies off; or much longer than lead or ſolv'd by acids or fix'd alcalies, turns 3 | 
tin: thoꝰ at it loſes much of its weight ; and by volatile alcalies,. of a cane, | 4 
being much more difficult of fuſion than fi- From this common reception of | | l 
ver, and ing before it fuſes. ſtruums, TT C220 : | 


7a 
NS ni. 


Gon, and K tos Ae has l the ater bau-, 


( Of A he anmix'd metals it is the moſt : 


elaſtic and ſonorous ; and on that account is 
commonly uſed for the ftrings of muſical in- 
ſtruments, trumpets, bells, c. 

(e) It muſt be remember d that if, 9 0 


| copper is fuſed, a ſingle 6 drop of water do but 
upon it; or if -the moulds, veſſels, Qe. 
it is caſt in be moiſt, it flies into numerous 


particles, like ſhot. from a gun, with an in- 
credible noiſe, and may deſtroy the perſons 
near it. For this reaſon the Saved minery 
are cautious of admittin e Antuy wy 
ſent at their Teſt chancing to ſpit, 
ſneeze, orthe ike, Ke, bring infant dee 
tion on them all 
: % The diflolution of copper in the air 
ſhews itſelf by an or ruſt covering the 
metal; which when view'd with a microf 
appears as a Cluſter of cry ſtals of different co- 
lours, according to Rs ſalt that produced 
them. Thus copper, ſuſpended in the any 
gar-houſes, immediately contracts a ruſt, and 
grows green; and the ſame is W 


— 
— 


uantity in Sweden, [EE 
| — 1 z. where there are whole 55 : 
hy r. is found, there is 8 


Venus, chat is,  meretrix 2 a common 


roſtitute. Other metals have their peculiar | 
lvents, but this is diffolv'd by all, | 


The extreme diviſibility of copper. exceeds . * 


all imagination: Mr. Boy/e makin 2 ſolution 


n lingle grain of hs. e in tpi it of ſal- 
-ammoniac, found it would give a; blue colour 
to 256806 times its own 182 Water; 


nay, a manifeft tincture to above 385 200 
and a faint, yet diſcernible one, to above 
5 robe times its bulk *. 


) Copper ore- is found in divers places, | 
both in in. or „H, and America; Places, in 


vitriol ; and. that generally of all the thr 
53 vin, 2 blue, LES: 14 i 

copper are ik e * ric a 

bed ear 8, as. emeralds, tur- 


0 ks . 
4 x 4 £3575 . 5 5 bs 4 


.* 


- 


For tis 


which are thus 


een, blue, ruddy and white vitriol 


C Thef . 
25 oF he ſeparating of copp 
ing 14 price which the metal bears. 


cheap; but it adheres ſo ſtrongiy to che 


ſtony matter, that tis CORAL aur 
Kenan ahi 7 5 2 1 75 
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5 15 natural hiffory. 1 

12 is ſometimes found native and pure in . 
"form of twigs, rods, brauches, balls, or grains; 
but generally mix 
Some copper ores are yellow, violet, purple, 

een, blue, blackiſh, bright gold colour d, 
2 It] is often accompanied with the ores of 
__ iron, or lead; and commonly contains 

1 1 of combuſtible common ſul- 


opper ore is ſometimes alſo found in form 
42 a duſt or powder ; and ſometimes procured 
from the water of certain ſprings containing 
vitriol. In the mines of Hungary, Dr. Browns 
obſerves, there are divers ſorts of ore, but the 
chief difference is between the yellow and the 
black ; the firſt whereof is pure co 3 ore: : 
the black alſo contains a portion 0 
How ſeparated from the ore. * 
The ore is differently treated 83 to 
the ſabſtances wherewith it is mixed. If it a- 
bounds with ſilver, tis firſt gently roaſted, till 
a great part of the ſulphur goes off in fame. 
Ar Goflaar, in Germany, they firſt break the 
ore into pretty large lamps, then burn it in an 
open fire of wood and charcoal; after which 
they beat it ſmaller, and roaſt it twice again: 
and thus make it fit forthe firſt furnace, where 
it is melted” into a ſtony red matter, called 
copper- tone; which being again roaſted and 
melted becomes black-copper, this they roaſt 
again, in order to free it from its ſulphur ; 
and now it is in a fit ſtate to be treated for its 
ſilver; which they get out my adding =_ 
parts of lead to one of the bla 8 
melting them ther in a ſtrong 
caſting the maſs into moulds, — it 8 
into blocks. Theſe they carry to another 
furnace, and bury in charcoal ; giving only a 
gentle heat, till the lead and filver melt and 
run away together, into the baſon or receiver, 
leaving the voy 060 blocks unmelted behind, 
oney-comb'd, and drain'd of 


_ their filver ; W of being brooght 
* Phil, —_ No 59: 


is W- 
great | . the ſton 
ound in ſuch abundance, chat were 

it not for this, it might be ſold extremely 


mix d in glebes, pyrites, or ores. 
" own droſs. 


of dre will yield 20, 30, 40, nay 50 and 50 
pound of metal +. 


few chu 


of CunwisTay. 


| z, alſo beautiful green 
ſo that no foſſil metalline matter has ſuch a ering. of beautiful colours G. 


and blue ones: 


. 1 ul 1 
— oy) it be yak te 8⁰ ong as. any 
f ren of ole! ig 
mains friable : but a n t 1s 
rable and caſt off at at ey: fuſion : An 
length, after the fou fuſion, it is all 
nnn e ph: and. . 


& 5 leable. / 1 
ny Article Corrs. e 


+ 


0 malleable copper, by abt fuſions. Is 
the Hungarian mines, Dr. Brown tell us, 
they ſometimes burn the ore, and ſometimes 
parts it; and this, ſometimes by it ſelf, and 
ſometimes mixed with other minerals, and i its 
He adds, that an hundred weight 


The purification of cop chief depends 
upon totally freeing it 2 falphar, which - 


may be done, for the more curious uſes, by- 
melting it ſeveral! times with fix'd e * 


or borax. 5 
It alen! alas; e 
Tis of ad homes toa pinto bis tt 
acquainted with the nature _ properties of 
copper ; as it furniſhes a variety of re- 
medies. It may be ſai urn what Parace/- 
fur and Helmont have kdvanced of an univerſal | 
remedy, feems to hold of Thus, 
Burlar s. famous ſtone, if there be any truth in 
the account, was a preparation of this metal: 
the celebrated remedy of Van Helmont was a 
5 hur of vitriol, 540 by a long calcination 
cohobation. Mr. Boy/e's Ens weneri: is a 
vitriol of copper made with ſal:ammoniac. 
Copper is an excellent emetic, having this 
ſingular virtue, that it exerts its force as ſoon 
as ever tis taken; whereas other emetics lie 
long in che ſtomach before they operate. But 
a ſingle grain of verdigreaſe immediately vo- 
mits ; and hence, ſyrups, Hr. which 1 
all night in copper veſſels occaſion vomiting. 
Copper has been ſwallowed 'crude without 
Fad and returned without diſſolving i in the 
body. But its preparations, given internally, 
ſometimes prove ſo violent and hazardous, that 
ſe to'employ them 1 55 ſafer medi · 
eines may anſwer the end. are moſt of 
them emetic, and di ſorder 4058 ytoo much ; 
ſo as to approach the nature of Toit, Thu 
they than that of remedies. 
Tis common uſes. 
L "Tha apa mixture wee known. m 
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"= Leſs ſimple than the 


a ey 1. 


1. 8 is (1) little by its proper nt 05 


83 28 


tions of a erude ſulphur, or peru I matter adhering: to it, which fre- 


quently appears in live flames (i). 


(3) Pretty fix'd in the fire; yet ſo as to fume and ſparkle, as it were, 


combuſtible matter, and thus continually loſes of its weight (u). 


an; cxcending finenels; for then it cracks” or Dae It is. allo hard and ſo- 


Ne oi 


(5) Igaites long es! it fuſes 3 nor moles without a 3 fire 3 0 this Fuſes, 


the moſt lowly of all metals: when red-hot it will bear the contact of cold 


beth without danger to the by-ſtanders (Y. 
(6) It ealily diſſolves wir any Alt, growing: ruddy there with; en 3 


yi it makes a bell-metal, als good metal 


for microſcopes, or reflecting teleſcopes. With. 


calamine it makes braſs, with zink prince's me- 
105 with grape - huſks it makes verdigreaſe, c. 
. ints for its alebemical biiloryw. 

' Expoſed upon a tile to the focus of a burn- 
ing glaſs it turns to a reddiſh calx, then melts 
into a deep red, and almoſt opake glaſs Which 
Is n to copper by being melted upon 

charcoal. It burns and gives a 
the fire, or a candle. Groun and diſtilled 
with ſublimate, the cop remains behind 
with the ſalts, in form on red inflammable 
roſin that burns green. Hence uære, whe- 
ther it be not compoſed of an inflammable 
ſulphur, and a red vitrifiable earth ?  -- 

| 60 Vid. the table, IPs it is "_ to be 
next in weight to cop 

(The abundance of folphur in iron is appa- 
rent from the ſparks it emits, when ignited, and 
beat under the ſmith's hammer ; thoſe ſparks 
being owing to the ſulphur of the iron: nor 
154 3 any thing like them ſeen in any other 
me 


( It is very fred, as to its metalline part, 


but not its ſaiphureges. one. This latter is 
2 eaſily volatilized, and conſumed by 
re ; as appears from the ſulphureous ſmell of 


iron, either ignited, or melted, If you ex- 


Poſe iron to an intenſe fire, it grows warm, 
.reddens, burns, turns of- a flame colour, and 
at length emits ſparks, and then runs. If it 
be now taken away, it will be found ſofter 


for the fuſion: but if you continue it in the 


fire, it comes at laſt to yield a whitiſh fame ; 
and thus loſes a great part of its body, vis. 
its ſulphur. 

(O ris the leaſt dade, the hardeſt, and 


* De Mater. Sub. 


flame in 


all till after igni 


it from another quarter *, 
weight may ariſe from the. fiery particles fix- 


vented from extending itſelf, 
either —_—_ or, 2 0 of + any 7 1 5 chat 


molt brittle of all the metals. PUR” 
it we can render it ſtill harder, and more 
ee god ſcarce ca 
extended at all: or, if it be only ignited, and 
then quenched in cold water, it grows harder, 
and loſes much of its former duRility ; and 
the more ſo, as the water is colder, and denſer, 


and the extinction more ſudden. This extra- 


ordinary brittleneſs of iron ariſes from the 
ſulphur intermixed with it: and the greater 
quantity it contains, the more s does 
it impart to the m 
(3) It faſes with difficulty, and 

to the nature of all other metals, the more it 
is. Ignit 
comes; being ſcarce flexible or malleable at 
ition. 


Add, that when in a ſtate of ignition. both 


its weight and dimenſions are greater than 


when cold. M. Mu/chenbroeck, coun ing 


. a priſm of iron of three pound weight in a 
nice, pair of ſcales, which would even turn 
with L of a grain; and aſterwards heating 
5 m red - hot, found that it ſtill weighed 


y three pound: whence he concludes, 


— i had gained in weight from the fire. 


For the e ment being made in open air; 
and 3 always N eee 
itis evident be ſpecific gravity of the metal 
muſt have been diminiſhed by ſuch dilatation : 
which mult have been perceived by the ſcales, 
unleſs ſome new weight had been added to 
This acceſſion of 


it be pre- 


ing therein: and if, when i 
it burſts ; and 


T5 8 : 


with Fixig. | 1 
(A4) Ductile under the hammer, and may be drawn into wire, but ebe, 


capable of being drawn, or 


, the ſofter, and more dudile it be- 
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Vun, it. .cha- 
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1 


Ruf. inclined to ruſt (z). ö 
Deſructible. b 

; immediately turns to Scoriæ (a). 
Magnetiſm. (8) It is attracted by and 
Salabrity. 

Where found. 2, Iron ſeems to be 


ore, 


neſs of the colour. 
ruſty colour, or, if it be rich, by a 


; ] It is eaſily diſſolvable in ſalts, dew, 
\.  alr, Oc. By the action of any of theſe it 

| contracts a ruſt ; which is nothing but the 
flowers of iron; or iron diſſolved; and relin- 

quiſhed by its diſſolvent: for iron being ex- 

ga amined with a microſcope, when firſt it be- 
comes ruſty, ſhew'd its ſurface cover'd over 

with a number of pellucid, vitriolic /ame//z, 

or glebes ; which being afterwards dried, by 


the fluid menſtruum 's evaporating, become a 


ruddy calx. Hence an oily matter perfectly 
deſtitute of all ſalt, or acidity, being ſmeer'd 
over iron, hinders its ruſting ; by preventing 
the acceſs of the air, the ſalts floating where- 
in would prey upon it. | 5 
And hence the method uſed by artificers to 
ſerve iron bright; viz. by oil of olives 
boiled with a little litharge, or ceruſs, which 
abſorbs the acidity of the oil; or they only 
boil the oil to a thickneſs, and ſo exhale the 
acid, before they uſe it. 
In effeR, all ſalts, unleſs we except the al- 
© caline, have a power of diſſolving iron. And 
hence that Elegant experiment of taking a 
large plate of iron, and applying to it, in one 
place, a drop of water ; in another a 


all theſe ſeveral menſtraums will bring a dif- 
ferent ruſt on the metal, according to the na- 
ture of the menſtruum employed. 

(a) It neither reſiſts the force of lead, nor 


antimony ; but being fuſed with them, rea- 


dily diflipates in fume, vitriſies, or turns to 


Scoria. | | 

) But it muſt be remember d that iron it- 
ſelf may be brought to attract iron; or that 
it may become a magnet with reſpect to it ſetf. 
Dr. Gilbert obſerv'd long ago, and Mr. Boyle 
confirms the obſervation, that iron rods, as 
the bars of windows, by ſtanding a long time 


in a. ndicular poſition, will grow mag-- 
T7 ie Goat the Cotton of the will at- 


„Ses Byle 4br. Vol. I. Pp. 499. 


7 5 Oo” ; ; | : | | _ 


(7) It is the moſt eaſily deſtroy'd of all metals? with lead and antimony it | 


attracts the load-ſtone (5). 1 15 * 
(9) It has great medicinal virtues, being nearer allied to the human body 
than any of the other metals; ſo as to be almoſt wholly diſſolvable therein (c). 
| produced in all countries. 
Ii what form marly earths; which when burnt in the fire, diſcover. their metal by the red- 
It is alſo found in a ſtony ore, where it ſhews it ſelf by a 
pale bluiſh one, and ſometimes alſo 
by its magnetic power. It is likewiſe manifeſtly known to be in the green, 


and repel the Northe/n ; but the upper end 


drop of 
vinegar ; in another ſpirit of vitriol, c. for 


' caſe be not accountable for from the ferrugi- © 


— . 2 4 
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It is found in unctuous 


datt the Saxthers end of an animated needle, 


attract the Northern, and repel the Southern, 

Mr. Beyle has even found, that a bar of 
iron, without ſtanding long in an erect poſture, - 
by merely holding it perpendicularly, will 
acquire the ſame virtue; but then the virtue 
will be tranſient ; ſo that if you do but invert 
the bar, its poles will be change. 
The ſame author obſerves further, that the 
ſame virtue which a bar of iron acquires in a 
long courſe of time, merely by its poſition, 
may be ſoon imparted to it by means of fire. 
And hence we find; that the ſame experiment 
holds in tongs, and other iron utenſils, which 
have been ſet to cool, leaning againſt the 


And hence, probably, the ſtory current a- 
de, ez, halian e Lee a large 
iron bar, ſupporting a croſs of an hundred 
pound weight, on the top of a church of 
Arimini, was tranſmuted into an actual load - 
ſtone ; a piece of which was preſerved, among 
ny rarities, in the repoſitory ''of Aluro- 
wvandas. . fs „ 

Mr. Boyle adds, that having brought a large 
piece of Englis oker to a 4 w_ 
then made it red-hot, and let it cool again in 
an erect poſture, it diſcovered a magnetical 
virtue; and would attract one end of a needle, - 
and repel the other But whether this laſt 


nous matter wherewith that mineral is known 
to abound, even beyond ſome iron-ores, con- 
tained in the oker, will admit of à doubt. 
3 is one of oo nobleſt remedies in 
all medicine; more efficacy, in 
chronical Ps animal-and — 
matters put together. Tis greatly ſtrength- 
ning and aperitive, aſtringent or ſtyptic, as 


1 » / 


0 vitriol (4). 


Be Theory of Cunntoray: „ 
But to reduce the ores to pure iron, Fee bre; | 


* certain * n and previous roaſting (e). 


(a) . is found in moſt parts of the 
globe ; nay, even in all ſorts of matter: par- 


ticularly, all the parts of animals, both ſo- 


lids and fluids; as milk, urine, blood, fat, 
bones, fleſh, e. Out of any of theſe iron 
is procured, by calcining them, and then 
drawing a load-ſfone, or the edge of a knife 
touch'd with a load-ftone, lightly over the 


calx, or aſhes : for the iron partieles are 
this means drawn out of the , and adhere 


to the knife. 
Again, earths calcined, afford iron ; as we 
in clays, and potter a- earths; it bein 296 
iron alone that gives them their red 
lour, when burnt, or baked. The ſame 1 
obvious of bricks, tiles, c. which are made 
, of 2 bluiſh, livid clay, and only become red 
| 2 iron particles mixed with 
em 
Dr. Lifer imagines he diſcovered that iron 
is the baſs of the ſtone in the bladder, and kid - 
neys ; and conſequently, that the more we 
eat of vegetable and animal ſubſtances con- 
taining ſuch iron, or the more chalybeates, 
or iron medicines we take, the more matter 
is ſupplied for the generation of that diſtemper. 
The eee of this do Arine is that above- 
mentioned of iron extracted out of the calx of 
human. urine, or milk, or blood, or bones, or 
ſtones themſelves taken from animals. 
But tho' thus much be allowed, ſtill it may be 
_ doubted whether it is iron chat generates the 
calculus. For when iron has contracted a ruſt, 
it is ſcarce attracted by the load-ſtone at all: 
ſo that it is a little unſafe to argue thus: all 
« 5 etable and animal ſubſtances afford a 
| x which is attracted by the load - ſtone; 
* i the iron we take furniſhes the 
“ matter of the ſtone: ſince iron itſelf, if 
changed by a ſalt, or acid, or even by heat, 
does not fly to the magnet. That excellent 
author, therefore, has carried the point a little 
too far: and accordingly, all he has wrote on 
i= principle, about ſpaw-waters, and chaly- 
te medicines, maſt be looked on as Yr 
us and hypothetical. AP 
The running of iron from its ort. : 
J 1 n its own form ; but 


0 | AvDvDiT1ons to 
| — natural hiflory 

Iron, e eee . 
moſt common of all metals, deſerves to have 


its hiſtory carefully tracod, and its nature 
ail Jranfs Ne. 137. 


Of 
moſt commonly i in black, or ha bc 


from which it is ſcarce to be ſeparated by fire 
alone ; without m_ addition to berg che the 
ſulphureous part. By this means the metal is 
brov ht to run fluid, Fg received in moulds 
nt forms, according to the works * 
is intended f or. 
Natural hiftory of iron. 


7) Iron mines are common in moſt PE} HT 


Nn Norway, Poland, Germany, France, 


Eogland &c, abound with them : only Ame- . 


rica which is ſo plentiful in gold and filver 
mines, has none of iron: and accordingly, 


| the natives prefer a metal of ſo much uſe, in- 


finitely ond their own treaſures. In ſome 


mines in Silefia, M. Stall obſerves, they find 


grains of iron, already malleable. Mr. Byyle 
adds, that one of the beſt ſorts of Swediſh iron 
is found in form of a mud, at the bottom of 
lakes, and other ſtagnant waters. 

Its common glebe, or marcaſite, bears a near 
reſemblance to the load- ſtone ; as in effect, 
that ſtone always yields true iron. Sometimes, 
it is in pieces as big as the fiſt ; and ſometimes 


only in a ſand. Again, in ſome places, it is on 


the ſurface of the earth, or ſcarce an inch or 
= deep ; but 'tis more common to have it at 

_ of four, five, or ſix feet. 

e foreſt of Dean, i in Ghcefterfhire, is 7 
ers rich in iron-ore; which it yiel 
divers colours, weight, &c. 
of a bluiſh colour, heavy, and full of _— 
ſpecks, like grains of filver: but this, tho 
yields the greateſt quantity of iron; yet, be- 
ing melted alone, the metal is too ſhort and 
brittle, To remedy this, they mix it with 
the cinder, or remains of old ore melted down 

; which gives it that excellent tem- 


per an toughneſs, for which this iron is ſo 


much preferred to any other v. 
In the ir:m-works, at Milthrop, in Lanca- 
Hire, they uſe turf along with the charcoal, 


The beſt is 4 


which makes the iron better than the coal a- 


lone. Beſide, to the calx thus produced, they 


add about I of the quantity of lime-ſtone 
unburnt, to make it melt more freely, and 


c 
ere tho mention te 


ons 


the Article 1 RON. 


choroughly into. [nome fow wines 
it is now ary. —— native and pure, 


ther granulated, or in ſmall any te Tr 


Its ore is * 


+ Phil. Tran. No. 199. 
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N Theory of 
ours; ſometimes it appears as a ponderous, 
dark, yellow, or ſh ſtone; ſometimes 

like a hone, or a whetſtone; ſometimes as 


oker, marcaſites, ruddle, or red ſand. Theſe 
different ores are alſo different in their natures, 
with reſpect to the iron they afford by the 
ſame treatment. Thus there is a peculiar 
German ore, {melted in Holland, which af- 
fords an almoſt malleable iron, at the firſt 
Tunning, and thus makes plates that will cut 
or file with great eaſe, to very great utility. 
If this property could be found in other iron 


ores, or could by art be cheaply communi- 


cated to them, it would prove an univerſal be- 
nefit. We have ſcarce any iron in Enz/and 
fir to make good ſteel of; the German iron 
above mentioned makes it excellently. This 
being the beſt kind of iron ore hitherto known, 


we ſhall find, by tracing the ſubjeQ, that 


there are numerous intermediate ores, till at 


length we deſcend to ſuch as will afford only 
u rotten worthleſs metal, not deſerving the 


name. Again, ſome iron-ore yields this me- 
tal eafily, and without any addition ; others 


with difficalty, and require additions to lay 
bold of their ſuperabundant ſulphur. For 

this purpoſe they uſe lime · ſtone, quick lime, 
marl, ſtones, flag, or other cheap materials, 


that will fix and detain ſulphur. The tougheſt, 
or moſt malleable iron is the beſt ; that which 
3s brittle or rotten being of the leaſt value, or 
uſe : tho' perhaps this difference may-not pro- 


.ceed from any real difference in the proper 


metallic part, but be wholly owing to the 
earthy, groſs, vitriolic, and ſulphureous mat- 
ters adhering to it, or intimately combin'd 
therewith ; whence proper experiments ſhould 
be made to try whether ſuch matters could 
not be advantageouſly ſeparated from the me- 
tal. Many particulars tending to this end, 
may be learnt by converſing with ſkilful work- 


ers in iron, and are, perhaps, ſuch as few phi- 


loſophers would dream of. But to treat this 
ſubject properly would require a volume. 
Hi ſeparated from the ore. | 
The common ways of ſeparating iron fiom 
its ore are already explain'd ; tho' perha 
they might be greatly improv'd, by uſing ſuit 


able additions, and mixtures of earthy, alka- 


line ſubſtances; and a peculiarly. adapted 


fewel. The ſtrongeſt fire, in a conſiderable 


body, and actual contact of a large quantity 
of the ore with a vegetable fewel, a'e the 


common requiſites to the making of good iron; 


the furnaces being built in ſuch a manner as 


that the ore ſhall burn as fewel. Perhaps no 
iron is procurable even from the beſt fort of 
ore, in a cloſely-cover'd crucible, or melting- 


* Meteer, l. 4. c. 6. 


But theſe 


Onz Mrs TR. 


pot. A mixture of ore will oſten yield me 
t I, when the ores ſeparately could not bs 


work'd to advantage. The iron ſmelting- | 


furnaces are ſo contrived that the metal, when 
it runs, may flow into a or receiver at 
the bottom: where it may be let out at a tap- 
hole, ſo as to run into a bed of ſand, as into 
a mould, where it receives the form of what 
they call pigs, or ſows. But ſand renders the 
ſurface of the metal unequal, and perhaps, 
affects its more internal parts, either on ac- 
count of the air, moiſture, c. contained in 
the ſand ; whence it might be adviſeable to 
contrive a better bed for it, of ſome proper 
earth, that ſhould neither diſturb its external 
nor internal parts; whence the metal might, 
probably, prove ſofter, and more equable ; cr 
require I labour to make it malleable. 
| Fey Heu made malleable. © 338 
ppt y Pig: or ſow-metal is not malleable, but 
render'd fo by being beat hot, which ſeems 
to ſqueeze out of it a kind of drofly matter leſs 
metallic than what now remains wedgedcloſe 
together, and laid even by the force of re- 
peated blows, I he common method wherein 
this is done, wi l be better learnt from ſeeing the 
work, than by reading any deſcription of it. 
g Hiftery of ful. | 
The buſineſs of ſteel remains ſomewhat ob- 
ſcure : the naturaliſts from Ari/orle to our time, 
ſpeak of the making it in terms which leave 
a man greatly to ſeek for the preciſe method 
thereof. It ſeems the artiſts have had the 
addreſs to elude their enquiries; and ſtill 
keep ſomewhat of the myſtery to themſelves. 
Ariflatle ſays, that feel is onh iron defecated, 
and made pure, by repeated faftons ; for the im- 
pure parts, or Scorie, he obſerves, ſubſide, 
and are purged off by the bottom. And the like 
account is given by ſeveral later writers. But 
Dr. Lifer ſhews they are all miſtaken: iron, 
of it ſelf, he notes, how oft ſoever purged, 
and refined, will never become ſteel, without 
other addition 7. 5 5 
Ihe chemiſts, with the generality of late 
writers, as Dr. Plott, &c. will have ſteel made 
by keeping the iron ignited ſome time, amidſt 
the fire and fame of bullocks horns and hoofs, 


and charcoal made of beech, or willow; and 


then longing it in cold aſtringent decoftions. 
additions appear to be no better than 

a blind ; they are neceſſarily required for ca/z- 

hardening of iron, which may have led au- 

thors into the notion; but don't contribute 

any thing to the converting it into ſteel. | 
 Kircher and Agricola deſctibe the method 

of making ſteel, as practiſed in the iſland of 


Ila, a place anciently famous for this metal: 
+ Pbiliſ Tranſ. No 203. 


SW „ 


A 


< crucible is ſet in a ſmith's fo | 
with charcoal, When the vellel is red-hot, 


2 by little and little, the mixture 
they put in by 1 and its various preparations 


the middle thereof, and ; 
therein, with a frong fire, five or fix hours; 
« obſerving from time to time, to ſtir the 
'* melted metal, that the 


« ſmall pieces, and thus mixed with a ſort of 
4 ſtone Which promotes che fuſion: then, a 


"i of iron and ftone. + As ſoon as tis melted, 
er pay of iron into 


.< imbibe the ſmaller, ſubti 
* of, and have their 2 
« tenuated thereby. 

« pieces, they forge eee, and draw them 
into bar; and thus, hot as they are, 
Fa them into cold water: taking them 
*- out hence, they are found ſteel; tho 


particles at- 


 « nor fo proſe, bes thas th frequently 
n cho adore as . econd of 


<« time; firſt caſting ſome - ITE into 
« the crucible *.” 


Tron, bow corverted ins fl, 7 is the 


- The makin of iron into feel appears to be 
23 of the fire ; whilſt the metal is de- 
fended from the external air. 'The manner is 
this. They take rods of fine ſoft iron, about 
an inch broad, and lay them upon one au- 


other in a furnace, built aſter the manner of a 


cheſt; wich care to ſtrew charcoal - duſt be- 


| tween them ſo as to keep them from touching; 
when the furnace is filled, they cover it ale 


on all ſides, uſing a roper king for the pur- 


poſe, and keep up as in a reverbera- 


tory furnace, fo us t6 wake the bars red-hot ' 1 
without melting: and in this flate they are 


kept, from the external air, ſeven or I 
Hours; then, ſuffering the fire to go out 
ſelf, and the furnace to cool, * 
into ſteel. 
aer NA the 


ftreet-mud 


mud being firſt baked, ad powdered. The 


operation is known to be perfect, if upon 
ſnapping. a_ bar, it ſhines, or looks quite 
through. full of A ſpangles, which the 
workmen call the grain. If it dees 1 


— pear thi, que trough ouge gh, the operation is to 


everal curious particu- 


| nap be obſerv'd in this operation, relating 
to the difference betwixt iron and ſteel, Ge. 


which we cannot now conſider.— It is found 


| that the pureſt and ſoſreft iron makes the beſt 
eel. 


e Tur medicinal virtues of iron.” + al 
0 internal medical virtues of iron were 
wn to the ancients.  Dioſcoride; at- 


ET 9 * 


® Agric. MA lib. 9. R 


„ and filled 


eep them boiling 


ieces of iron may 

articles there- 
in name, ſo as 
taking out the purge 


the body, 


N. hs i e ee 


« the ion b u heated red her then cut in 


mends it in internal hemorrhages. It is al- 


lowed an excellent remedy in many diſorders; 


but requires a prudent management. It may 


Ly: > 2 uſly be taken crude, or 
| the doſe be not ſo 
| ns to load ky ea Itis remarkable that 


correſpond to its taſte, which is ſtyptic, ſo-as 
to contract the fibres of the tongue, and the 
whole mouth; thus occaſioning a large dif- 


charge of the ſaliva. it ſeems to act in the 
body, chiefly by means of its vitriolic ſalt. 


Tis allowed to je * n 22 
evacuate; to 
and bind; 8 the menſes, and 
check them, c. PH which is eafily under- 
ſtood from knowing its nature, and the man- 
ner of its 
by means chiefly of its ticity 
or vitriolic quality. Whether. the ways 


uncertain. 


| ways of ing it * 
rather to ſpoil it, it; as 3 
reverberation to make a ah 0 —_— loficſt 


cleaneſt iron ſeems beſt for medicinal uſe; but 
Fer ſome of its ſoft native ores, if pro- 


ifhed and extracted without much fire, | 


3 or AY fic than the metal. 
Hints for its alchemical hiftor) 


burning ed on a the 10 the MY 


fames, and os} 
bu f on charcoal, only melts; and 
ſently flies off in ſparks. Bt the vitrified 


ſtance left upon the tile, being eranferred ; 


upon a piece of charcoal, and again expoſed, 
2 its metalline form. "af the —m—_ 
ments hitherto known to have been made upon 
der bein 42 Door open it ſhould ſeem as if it 

'of a bituminous matter, or 
Faber, a Sali ſalt, and à Vitrifable 
earth. Hence may appear the reaſon why 
iron is found upon b 
its earth uniting with any Tate fub- 
ſtance in the fire, fo as ts generate iron. 
What relation has iron to brimiſtone 
antimony ? 1 


What are the relations betwixt iron and 
"Ie there nx fall proponion of copper in 


"What relation b, to the poiſonous part 
1 4 the phyſi Aae good mal 
at is the e a 
leable iron * hitherto h wich 
pit-coal? ? 3 & 
Does not iron contain an iQual 
matter, or bitumen, in the nature of Ras 


andis not this bitumen IA to other 


wel miners, Ge 
N Wbt 


O #4 
; ESTES 9 
833 . — 8 - 2 
- ' ie & wv > * . 1 2 


upon the ſolids and fluids of 


ee e it for internal uſe are known, is 


urning plants to aſhes; 


. 


7 in, its cha- 
racer. 


Levity. 


Compoſuion. 
Iolatility. 
Ductilicy. 


Fuſubility. 


22 


&c. 


Eudures head, 


Aﬀinity to fl. 
ver. 
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1. Tin is (1) che den a of all Gen 1 1 5 
(2) The leaſt ſimple of metals; being e os a wal Kae of 7 
toemit ſu een fumes, which are cally „ from the en _ 


and almoſt combuſtible ( FI. 


(3) Hence leſs fixed in the fire than any of the other metals, | 5 

(4) It is ſoft, flexible, malleable, and may be drawn into wire, but not ſo 
Ka as the former; neither is it very ſonorous, or elaſtic (g). 

(5) Itmelts more eaſily than any ofthe other metals, long beforeit tes 
and with a degree of heat little greater han that of boiling water: it readily 


 hardens again in the cold. 


(6) When crude, or accompanied with | its adhering ſulphur, it diffolves 
only' in aqua regia; but when purified of its ſulphur, by calcination, it diſſolves 
even in yinegar, and requires only a ſmall proportion of that ſolvent (. 

(7) It fo far endures lead and antimony in the refiners teſt, as hardly to d be 


ſeparable therefrom, without the aſſiſtance of copper. 
(8) In many of its properties it approaches to filver G0. 


What are the ſeveral ways of makin arti- 
kcial iron, and upon what principle 
depend® ? 

Hof all metals it is the leaft fix'd in the 
fire, and affords the greateſt quantity of ſul- 

hurous fumes ; conſequently loſes moſt weight 
Fr the fire. The fume thus emitted ſeems to 
be the ag. wg of the metal; 
nicious to the lungs; as thoſe who are em- 


Plage 1 in melting tin find to their coſt; it 


2 ly Pins them a pale, ghaſtly complex- 


throwing them into a phti 
(g)" Tho! it — very little ſonorous, or the 
2 of any metal, except lead; yet when 
mixed other bodies it may au a ve 
ſound; as in the compoſition of 
and ſo tho? it be but little elaſtic in — yet 
when mixed with other elaſtic bodies, it may 
increaſe their ag iv 
A body, Mr. B le * © ey by being al. 
ſociated with er, may have new proper- 
ties and uſes, and ſome of them quite diffe- 


rent from what it had alone; thus, two or 


more materials being conjoined, may be qua- 
lied into a third, by virtue of freſh properties 
thence accruing to the companys. As tin 

is flexible and yields but ad ſound, who 
are dream that one conſiderable uſe of it 
ſhould be to make a leſs yielding and better 

unding metal, more ſtrong and ſonorous? 


dhe bell-metal is principally compoſed of tin 


4 * do not diſſolve it without great 
culty, eſpecially the more powerful ones. 


"© See the French memoirs and Stabl. 


they. 


which is per- 


e Te 
The reaſon hereof is XY IN its aboundin 

with ſulphur; which acids do not 44 
Add, that it diſſolves in aqua regia, ſcarcely 


in agua fortis; which is a circumſtance re- 


markable enou gh, conſidering the near al- 
— it has with ſilver. you 4 the weaker 
the acid men is, the ſooner and the 
eaſier it works its end; and the ftronger, the 
more flowly ; 6 ſour apples and other un- 
ripe fruits, being boiled in tin-veſſels, will 
— ſweetiſh; but the ſtrongeſt acids, boiled 
in the ſame veſſels make no ſolution at all. 
But tin, freed by calcination of its ſulphur, 
diſſolves in all acids; and is reducible thereby 
into. vitriolic cryſtals. This ſolution is little 
practiſed by reaſon of the difficulty atte 

it; for the tin muſt be firſt. thoroughly cal- 
cined, before aſolution is attempted; and the 
calcination requires a contin Fore: for three | 
days; after which the calx is Re. in 


common V 

(5) If the Giphurcould be ger 
out of tin, tis likely it a pea CONE to 
filver; for as it is, the two metals have ſe- 


veral p properties in common. Thus, when 
diſſolved in ſtrong acids, tin $ bitter, as 
well as filver; and when it is fuſed along with | 
Chang © Hs ſo 3 thereto, that 
ere is ſcarce ting them. A | 
rr 8 
almoſt as much as the ſilyer does. And hence 


many account it an eee 
Ir may admit af ſome doubt, whet 


t + See Bojle Alr- Vol. I. P. 1. 


by 7 C 


„ 17 JnrMmi $TRY. 


2. It is found in a very heavy ore; tho itſelf be light; uſually in à broyn Fund . 
to yellow, or in a black ſmooth ſhining one, W is the what form. 


" richeſt kind; ſometimes like iron-ſtone, and ſometimes it is alſo found i ina 


| ye; inclining 
porous ſtone (c). | 
we metal is procured by roaſtin jo 
ore, and thus ſex e Scoria 


| bears theſe reſemblances to filver, in virtue 


of its being tin, or only in virtue of the par- 


_ ticles of filver mixed therewith. . Tis certain 
= of theſe e r and thoſe in a 


are found in ſome ſpecies of 
8 Mr. Boyle mentions a gentle- 


2 2 who Lins procured a. good quantity 


of the nobler metals from ſome in- ore lon 
boy ah in lixiviate liquors, defired Mr. 
urchaſe him a large-quantity thereof; in 
tionof railing an eftate But, ſays 


18. „after his firſt ſtock of ore was 


N © next that he procured, tho ma- 


naged with the ſame care as the former, 
proved wholly unprofitable *. 5 


The ſame author relates, that hay diſ- 
ſolved ſome block-tin, (for fo. the . 


Call that which i 18 pure and un wrought) in a fr a ; 4 


particular which kept it 

and having erwards evaporated the ſol ution, 
and ſet it to ſhoot; he found, to his ſurprize, 
that the cryſtals it afforded were not all like 
its own kind of vitriol, but broad, « Mah, = 
thin like thoſe of ſilver: ere 

them farther by the tongue, had * 
of the taſte of calx of tin os © > irit of vie 


_ negarz but that exceſſive bitterneſs we meet 
„ of filver made by agu 
| 5 


He this further reſemblance be- 


twixt the ſalts of theſe two metals, that both 
of them preſently tinged the nails and ſkin with 
 ablack thatw 
Kemp have ſuſpected that the menſtruum 


not eaſily waſh off; whence 


exalted the metal into an affinity with fil- 
ver, had he. not afterwards proſecuted the 
ſame trial with the ſame and an- 


. other parcel of block-tin; and found, that 


tho this metal was bought at the ſame place, 


and very ſoon after the other, yet the former 


* ſucceſs was owing to his having lighted of a 


of tin that was of a peculiar nature +. 


Some authors {| much of the 
betwaek tin 2 1 


lead, only under a leſs degree of coction: | 


8 4 Hey aher. — rag Lead, 
co ey in 

e ehe eee calx; and 
tin more eaſily ſtill: but the calx of lead rea- 
dily melts, and runs into a browniſh glaſs; 
 Whereastin does not vitrify without much dil 


es Bol Abr. Vol. I. p. 156. 


4 
eee as 
_ 


fied; but lead, not 


_ inſtead of tones, 


grinding waſhing, thas » melting the Seperate 
= . (1). 


X It 


2 Tia and lead Kio ts mix and unite 

with each other by a gentle fire; but if the the - 
heat be intenſe, there ariſes a colluctation be- 
tween them; the effect of which is that both 
fall into a calx; and that the lead 
ceeding difficult, afterwards, to fuſe and vi- 


becomes ex- 


trify. LE 


without difficulty: nor 
is the reſtauration any — ues pn 


the new hody in al repecs like the ol 


(4)Tin-oreis principally found in Coral, 
of Devonſhire, from aa a all the reſt of 
* —— this metal. Tis ſo 
e pee 


of this country, 
4 « Comb app es it to have given the 
tion Britais to the iſland. 


Merret tells. us, are uſually found 


pains two walls of iron-caloured rocks, of | 


little or no affinity with the tin; in a vein be- 
twixt four. and ei 222 inches broad: tho 
y ſometimes alſo find it 
mixed with a ſmall velly earth, gener 
of a red colour, but ſometimes — From 
this an earth, the tin is eaſily ſeparated by bare 
hey, + which is called Prian tin, and is 
alf the value of the former. 
eg, uently found. a hard 
glittering ſulphurous ſubſtance, called Mundic, 
or Maxy, which is commonly ſappoſed to feed 
the metal ; 5. et where the Munaze abounds, 
they rarely find 
be carefully ſeparated; for if there be the leaſt 
of it left, in Ky wage the tin, it makes it 
muy and cruddy, and F diminiſhes much of 


hay np? ig fort of ſpar, of a ſhin- 
ing whitiſh ſubſtance, ſoft and fattiſh. at firſl, 


but ſoon after it becomes ſomewhat harder: ic 
ſeldom grows, but only flicks to the metal. 
Some 0 


the miners account this the mother, 
ry my ae of the metal. - The beſt ore is 


that in £| por ee LE this, that which 


E IRS they 
e ore ing ug, break the 
2 nes, and thus carry — — 
lags Hin he! where it is pounded with 
lifters headed was iron, 30 9338 
a- piece; 


"I 21 Vol. 1. 5. 156, 157. 


94 The fore fom which 6m is wrought, 


much tin. This Mundic is to 


* RY l j 
2434 r R 
n e 


i- that Bochart 
from the $ 


ſtirring, that 


_ fume. 


- tallic 


The Thang 


Tr is found 


Cn HE M 18 . 
entifully in Great Britain, and of the beſt + kind; Pe OP + 
nce derives the name Britannia, which he ſuppoſes formed 
rriac, Barat Anac, that is, field of nr 


Pen eee ee 


tals we deduce the following corollaries. 1 2h 


a-piece; and thy 
to be waſhed out by a ſtream of water, diſ- 


charged into it from a cock, thro' a braſs - 


grate into a Launder, or trench dugin the floor ; 
out of which the water eſcapes, carrying with 


it the dig 4 mg not metalline, which they call the 


„ and leaving the other at bottom. 
To clear away the Mundic, they dry, or 
burn the ore, thus ſeparated, in a kiln, upon 
iron plates; kee ceping the matter conſtantly 
all the mundic may by degrees 
ew ppermoſt, and ſo be burnt away; which 
they diſcover 55 the flames growing yellow, 


bf 6 St, Apries tothe Artie Tin, N 


The ore of tin is commonly a black, pon- 


_ derous, ſtony ſubſtance; appearing like black 
ones: but ſome tin-ſtones are yellow, and 


others white. Some are brittle, and others 
extremely hard; ſo as to require being broke 
before calcination. © 
Various matters are found mixed with tin- 
ore, but particularly Mundic, called the mo- 
ther of tin: being of the arſenical tribe; and 
when expoſed to the fire, chiefly going off in 
t is alſo frequently mixed with an 
irony ſubſtance, that makes it very difficult 
to melt. Tis very remarkablethat ſome tin- 
7 heavier than the metal it 
How ated from its ere. 
In Cornmwal, pert 1 firſt ſ from 
the uſeleſs barren earth, or ſtone, then roaſted, 
beat and waſhed, to leave only the more me- 
part behind; which is afterwards ground 
and waſh'd again; when being dried wo com- 
mitted to the furnace, mix'd with charcoal, 
and melted by a ſtrong fire, blown with bel- 
lows. The melted tin thus runs to the bot- 
tom of the' furnace ; where a tap-hole being 
open'd, it is drawn off into wy that give 


| ir che nue | 


Its medicinal 8 
Tin is feldom ufed internally; tho! its vir- 


tues are highly extolPd by ſome; but we fear | of att 


upon no juſt 3 and particularly in diſ- 
* of the head, the lungs and aterus, the 
falling-fickneſs, and the bite of a mad-dog. 

It e ee crude filings to the quan- 

tity twenty grains, or 3 inns 

= time, Fe harm. 1228 


„F. Tres N* 60 p. 209 and NY, 138. p. 948. 


e fate « fant ſand, 


'C 0 R O ; +4 
Pry, the ſtench iminidiing Then they pro- 
3 to grind it again, very fine, i in a crazing- 
r which they waſh it; then dry it a 
Title, and at laſt, carry it, thus prepar'd; to 
the furnace, which they call a bloewing- houle ; | 
and there melt and caſt it. | | 
When it runs out of the furnace, there 
ſoils on it a droſs or ſcum, like that of iron; 
which being melted down with freſh ore, 7 
”-_ _ pgs þ 
@ chow in heaps u 
banks, CT 255 or an ans 
feteh over 1 


Lt ues. 

; | Beſides 1 1 and veſſels Als of th a. 
metal, it ſerves to preſerve iron and e 

for bein extremely eaſy to melt, and by 
means of any unctuous matter, adhering 
cloſely to them; hence has proceeded the 
art of tinning. It likewiſe ferves in folders. 
Amalgamated with merc it ſerves for the 
foiling of looking-glaſſes, . By ealcina- 
tion it makes putty; which is of great uſe in 
the poliſhing of gems, _ the making of 


enamels, It is a principal ingredient in 
ter, as well as ages may rt well och 
zink and of antimony, and thus be- 


comes whiter and harder; but too much-r rer 
gulus makes it brittle. 
5 Hints for its alchemical 8 
ere gear. on a tile to 3 
glaſs, ir ſends off a thick groſs fame in 
_—_ enty; leaving a fine light white cala 
ind; which being continued longer me 
focus turns to thin tranſparent glaſly ſtrin 
that melt no more without the Aalen 0 = 
unctuous ſubſtance, or charcoal; whereby it 
returns to tin. It deflagrates with nitre;; 
8 hays, this metal confiſts of a co 
Iphur, A bers bitumen, and a 
mix' d, on account of its 


ne vi quality, with 25 minute 1 


8 render other metals briiefe, 
even in the form of fame? and why is je fo. 
difficult to ſeparate it from ons i 

What would long * Wards 
ripening it into ſilver? ue previous erer 
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1. We have now gone thro' the firſt claſs of ing to the different d of union and cohe- 
foflils, wiz. metall; and what we have here rence therewith, uces different metals. 


done may ſerve as a ſpecimen in what manner . This doctrine of the compoſition of m 
phyſical things are to be treated: not by ſup- is confirmed by an experiment of the ſame M. 


poſing any previous hypothefis,,and deducing Homberg, who after having retained mercury 


their nature therefrom; but laying down a long time in a moderate fire, thence ob- - 

their ſeveral, apparent properties. But this tained gold out of it which was not in the mer- 

part will be reckoned incompleat without the cury before. From whence he infers, that 

alchemical doctrine of metals. gold conſiſts of a ſulphurous or igneous part; 

2. That which diſtinguiſhes metals from and a heavy, mercurial part fixed thereby: 

all other bodies, as well as from each other, and that by only taking away the fulphurous, 

is their degree of weight; for every metal is or fiery part of the cold, it 1s to run- ; 
found to have its peculiar weight, which de- ning mercury. 1 a 
pends, as He/mont, and the chemiſts expreſs it, There are two ways of effecting this, wx. 1 7 


on the azatic homogeneity of the parts. either by the revivifying ſalts of vegetables, or 
Now, the latter philoſophers have proved, by mercury. That by ns oh . Homberg 
that all corporeal magnitude has juſt ſo much aſſures us, is eaſy; ſince mercury being purg 
reality as weight: and therefore if you have of all heterogeneous matters, becomes a men- 
found the weight of any metal, you have at ſtruum that diſſolves gold, by. Ss and 
the ſame time found its corporeity. Sir aac melting the ſulphur which fix d the parts to- . 
Newton, in treating of gravity, and M. Hy- gether. The like is done by thoſe ſalts, which, EEE 
gens of the pendulum, ſhew that weight and m their effect, are denominated T r. ; f 
quantity of matter are correſpondent. viz. by penetrating the metals, and abſorbi 
3. Metals appear to be ſimple, and yet are the fixed parts; whence they reſuſcitate 
redths compounds; their component princi- into their principles. | 7 als 
ples, according to the ancients, are /u/phur, If it be aſk d why gold, if it only conſiſt of 
and mercury; tõ which ſome of the moderns the above mention inciples, ſhould be 
have added /a/t; tho' perhaps ſalt is no proper heavier than mercury: gk anſwer is, that the 
conſtituent part of metals; but rather ſome - particles of fire, or light, which Mr. Boyle, 
thing external adhering to them; and which and M. Homberg demonſtrate to be heavy, 
makes no part of their metalline compoſition. coming to infinuate themſelves into the pores 
In the analyſis of metals, we meet with of the mercury, and their fixing; increaſe its 
. mercury, 2 ſulphurous matter, an earthy ſpecific gravity. ; 3 
© « matter, and in ſome a ſaline matter. Silver, according to the ſame M. H. 1 
But this is chiefly to be underſtood of the im- differs from gold in nothing but this, that ; " "= 


75 
a 
* 
F 
5 
1 


perfect metals; or of perfect ones not in their globules of its mereury are not ſo much pe- 
utmoſt purity ; tho the burning-glaſs we have netrated, nor ſo thoroughly ſaturated with 5 
already obſerved, ſeparates a vitriſiable earth, the ſulphurous principle or fire; a leſs quan- | 
even from the moſt perfect of all. tity of which being lody'd in the pores of fil- | 
All metals then conſiſt of two kinds of parts, ver, than of gold, leaves it ſhort in point of 4 
or principles, wiz. mercury, as the baſis, or gravity, c. and does not diſcolour it. | | 
matter; and /ulphur, as the binder or cement: Accordingly, E on this ſuppoſi- 
the firſt, the ſubſtratum, or metalline matter; tion, he found that he could produce gold, 
the ſecond, that which renders it fix d and by introducing a large quantity of fire, or of 
malleable. EO detujne rays of light into giver. And hence he . 
This mercury is ſuppoſed tobe the ſame with thinks it appears, that gold ſhould be longer 
quickſilver, only more pure and clear of any in forming than ſilver; and that all gold Was 
of thoſe heterogeneous matters, wherewith the firſt filverf. - mY F728 
common quickfilver is mixed: as to the fal- 4. All metals, tis ſaid, muſt firſt be mer- 
Pur, it is not the vulgar foflil ſulphur, but a cury, before they become gold or filver; and 
| peculiar ſort of matter, ſpecifically denomi- that the thing ſuperadded o the common 
nated fulphur r. and faid by ſome of mercury, whereby it is prevented from be- 
our 1 and chemiſts, particularly M. 2 . is a volatile body; which, when 
Homberg, to be light, or fire. This being heated, becomes corroſive, and emits fames.. Bs 
united with the mercury, fixes it; and accord men 5 „ 
„Homberg. Mem. de Acad. an. 172. f Mem. de P Acad. an. 1709. | 


of the nature 5 EE 75 ; 
In effect, what is here advanc'd ſeems the 
reſult of numerous experiments; nor does it 
appear, in any reſpe&, inconſiſtent with rea- 
ſon: it muſt be admitted therefore, that mer- 
cury be the matter of all metals; that 
as this 1s more or leſs pure, the metal is 


more or lefs s; that there is no 
proof of maiter ſo clear and ſtrong, as what 
is deriv'd from weight; and that the ſpecific 


nature of a metal is known thereby. 
Hence the more knowi N | 
_ chemiſts maintain, that, if you would con- 


© vert, for inſtance, a piece of tin into gold, 
you muſt firſt carry it thro' all the interme- 


%, diate weights of. the other metals, that is, 
it muſt firſt be the weight of iron, then of 
% copper, then 
« laſt gold. 
On this principle, whoever would make 
gold out of any other foreign matter, muſt 
% remember; that the more his matter comes 
„ ſhort of mercury in weight, Se. the leſs 

gold it will make; chat i e could 
I be raiſed to the weight of gold, it would 


« be gold; that the matter which yy, ae | 
e or fixes this mere 


. ſubtile; and as quickſilver held over the 
„ fumes of lead, is readily fix d, it appears 
«that a very little fixing matter ſuffices; that 
« if mercury, coagulated by ſulphur, have 
* any impurities therein, it becomes lighter, 
« and leſs 
© ture in ſome caſes is able to make gold, 
* but not in others; and where ſhe is unable 
to do this, there ariſes a leſs noble metal; 
and that if the ſulphur be not ſtrictly ho- 

% mogeneous, there will ariſe a till more im- 
1M — metal.“ 1 

J. If this doctrine be true, metals appear 
tranſmutable into one another. For if mer- 


e common matter of 


2 conſtitutes this 


ing among the al-. 


* 


each containin 


filver, then mercury, and at 


gain, till every 
neous be carried off, and what is pure left 
| fix'd behind. This is the ſubſtance of the 
doctrine of the alchemiſts, ſo much exclaim'd 


into d, Co 18 : 


rfe& than quickſilver; that na- 


moſt people's obſervation. 


* 


The Theory of CH EZMIST RV. ME 


all 
if all the diffetence lie in the fixi 
ter, which, as tis more or leſs 


probable they ſhould be converted, by a 
purer fixing ſulphur's place of a cor- 
roſive one, into a more perfe& metal: EX 


6. The pureſt metals are ſaid to reſult from 
the mercury, join'd with the ſubtileſt 
ſulphur; hence the mercury of gold is hea- 
vier than the common mercury, which has 
always ſome 1 that is lighter than 
8 and could that be taken away, and the 
fixing matter added, it would become gold. 

* 7. The imperfect metals are ſaid to conſiſt - 
of impure mercury, and imperſect ſulphur; 
ſome other h neous 
matter in it. ey farther aſſert, that na- 
ture ſublimes mercury in the earth, by heat; 
which ſublimation is repeated again and a- 
thing impure as. g's ge- 


have ſome laws, marks, or aims, 
may ſecurely direct themſelves; and that 
ſuch as ws. 1” be in danger of being impoſed 
on by fraudulent alchemiſts, may be furniſhed 
with means to diſcover the deceit 
This doctrine of tranſmutation may be of 
ſervice to the inners in chemiſtry; who, 
by a ſtrange fatality, have an almoſt univer- 
ſal itch after the philoſopher's tone, and the 


making of gold. Inſtances of vain people, 
reduced from 2 iful fortunes to the loweſt 
beggary, by th 


pretenſions of deſignin 


eir own conceits, or the emp 


\ 
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FR Theory of Car MI S TRT. . 103. 
© 7700 ͤ IEEE hs 4: 8 3 r . be RT Coroljaries on 
"COROLL ARIES drawn from the preceding Hiſtory of Martaus. the age. 
„ | : 1 5 „ ._ tiew of mean 
1. That metals differ abſolutely from all other natural or artificial bodies, #*igh: the 
| hitherto diſcovered; ſince the lighteſt metal is more than double the weight ri of 
2 EAST 
2. They therefore are greatly miſtaken, who expect by any converſion of Dificalty of | 
ſubſtance.to make metals out of bodies non-metalline "5 condenſation is , me= 
the moſt difficult of all operations; and weight being the index of corpore | 
quantity, it requires ſomething like a creative power to increaſe it (uu. 
3. . True metals do not diſcover the intimate affinity of their matter, by Aim of 


* 


them their particular form, we do not 


* 


hence appear to be vaſtly different. 


— 


here inquire into it; tho? it ſhould 


3. The other properties of metals, as fixity, colour, malleability and fins, nn 
plicity, may probably be produced, and changed with more eaſe than their 


weight. : 


by another pure, ſimple, ſubtile principle, diffuſed thro its minuteſt parts, 
and intimately uniting them to one another, and to it ſelf. 
miſts mean when they ſay it conſiſts of mereury and ſulphur. 

7. The other metals conſiſt. of the ſame principles, but toget 


her there 


ich : 


chang'd, 


6. Gold therefore conſiſts of a moſt pure, ſimple matter, like 8 7, fixed Gold, of whas 


compo/ed. 


25  Empurer me. 


tali, of what 
Fl ; 


have another lighter matter intermixed, which is different in the different ,,mp/+ Z 


metals, and is called earth. Conſequently theſe are compoſed of three mat- . 


ters; to which in ſome may be added crude ſu 


38. The different metals therefore are 
both in reſpect of nature, and number, _ > OHSS 
9. This reſolution may be effected by means of mercury, regenerating ſalts, 


N - 
* 


or fire; but differently according to the different metals (o). 


10. It is a miſtake therefore to ſay, that metals may be eaſily converted 


* 


| : ag F 
reſolvable into different elements, v 


Anahyf of 


F hem.. | 
Trauſinuta- 


into one another; excepting with regard to the mercurial parts, and by firſt? 
utterly deſtroying their form; and conſequently the quantity of gold procu- 


red from any other metal, by tranſmutation, can 
quantity of mercury it before contained (p). _ 


only be in proportion to the 


8 | 11. 
derous as ſome ores, and ſome tin-ore more (.] Perhaps the ſhorteſt way is that by- 


"+ 


ponderous than the metal it yields. 
(=) The inſtances where this happens, or 
ſeems to happen, upon mixture or otherwiſe, 
ſhould however be carefully collected and 
conſidered ;_ as in the mixture of oil of vitriol 
and water; copper and tin, c . It may 
be of pernicious conſequence in natural phi- 
loſophy, to draw concluſions not fully ſup- 
ported 2 premiſes; and a v 8 
way i. ts againſt pollibilitie ic 


5 4 . 8 


means of the burning lens; in the focus where. 
of, if a metal be expoſed, what - evaporates. 


from it in fame might be catch'd in water or- 
other fluids, to ſee if the fume would thus. 
condenſe into me I 


tions to heighten the virtue of the mercurial 


matter; or bring it to ſuch a 


rcury 3 5 f 
) The alchemiſts prete nd by th eir opera-- 


res of ſub- 


tilty and activity, as is no where f ound in na- 


ture, without the aſſiſtance of art. 


+ See Dr. obe poſthumous works. f See the French Memoirs, Mr. Boyle, Becher, and Stabk.. 


% 


PAS 
; 


; any thing more evidently than by their reſemblance in point of weight. metal where 
4. Nothing therefore reſembles gold more nearly than 2 _” a „ 
regard to the matter in both. For the other principle, which gives each of . = 


MM nne - 


tall. 


can be procured by art; how confidently ſocvet Van Helmont may have aſſert- 
ed this of mercury fixed by the Alkabeft. * | 
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11. Nor does it appear that any beſides the fix above mentioned 


* 
— 
bY & " 


Preſervative 12. Any perſon therefore who is ſkilled in what we have ſhewn concern- 
rom impo- ing metals, will not be eaſily caught with vain promiſes, or falſe appearan- 
nets ces; ſince the whole tribe of impoſtors will never be able to communicate 
| either the weight of gold, or the fixity of gold and ſilver, to any other bo- 
dies. By theſe two marks we may be ſecur'd againſt all frauds, plauſible 
reaſonings, and ſpurious, factitious metals. Add, that malleability is like - 
_ wile generally wanting in theſe pretended perfect metals. 
Affinity of 13. All the ſix metals when fuſed by fire, in clean veſſels, have the ſame 
metals when « (onbag and perfectly reſemble mercury, both in reſpect of colour, denſity, 
en. ſphericity a their drops, the attraction of their parts, their mobility, and 
manner of running. Hence therefore it ſeems to follow, that mercury is a 
metal fuſed by the ſmalleſt fire; that tin requires a greater degree of fire; and 
that if the atmoſphere were hot enough to fuſe it, it would be mercury; but 
mercury which ſmoaks and caſts up a froth : that lead would alſo be mercury 
wich the next degree of heat, but mercury with certain peculiar properties of 
frothing and penetrating veſſels : ſo ſilver and gold are mercury, which require 
a much greater degree of fire, and remain immutable therein. Copper again is 
mercury which melts in a much intenſer heat, but is changed withal. Laſtly, 
iron becomes mercury in a degree of heat beyond any ofthe reſt; and tho 
' changeable thereby (q), _ VV ͥV 
| | - Of SALTS. V 
Salti call 1. After metals come ſalts, by others called concrete juices, as being very 
concrete juices. ſimple and contributing to the compoſition of ſemi- metals and other minerals. 
Chara#eri- 2. By ſalt we here mean © a foſſil body which melts both in fire and water; 
fiicof fas. ee and is ſo ſimple in its ſtructure, that each particle retains the ſame nature 


; c with the whole, and impreſſes a ſenſe of taſte on the tongue (r. | 2 f 


? al e metals are mercury, and that common ſubje& ; whi 


being duly digeſted, ranged, 
quickfilver is a metal. How juſtly it is drawn and compared together, the true conſequences 

m the premiſes deſerves to be examin'd. will ſpontaneouſly ariſe of themſelves; but if 
Perhaps we have hitherto no tolerable hiftory we attempt to force them before the time, it 
of metals, to enable us to draw ſafe conclu- will be no wonder if they ſhould prove a- 
ſions about their nature. For notwithſtanding bortive. ; | 
the numerous experiments hitherto made upon (r) After metals, the next bodies in order 
metals by the alchemiſts, the chemiſts, and na- of ſimplicity, are ſaltr: the definition where- 
tural philoſophers; yet whoever conſiders the of is as follow: en 
ſabjed attentively, will find we have but a Sali a faſil body, fuſible by fire, and con- 


) This laſt corollary tends to ſhew that -cured, relating to this difficult and ts 
0 
ared 


| very uncertain knowledge of their reſpective ge again in the cold, into little glebes, or 


compoſitions, and relations: ſo that till far- 


and judicious hiſtory of facts be therefore pro- 


lable 
| ; Joluble in water, ſo as to diſappear 
ther enquiry is male, we can encourage no >" ar and impreſſing a Jenſation of 7 Ihe 10. 
philoſopher to attempt the drawing of canſe- pon 5 —̃ — ig 


the tongue. „ | | 
quences; which, however ſpecious they ap- Such is the reciſe idea of a /alt; which a- 
| pear, may, if faulty, tend to lead us into N to all kinds of falts; and by Which a 
Error, ſtop enquiry, cramp our faculties, and falt is diſtinguiſh'd from all other fol, 
propagate untimely deſpair. Let a full table and mineral bodies. 


* 


— 


ob ut: 1056 
to this claſs are, 1. Common ſalt, \dirded , % 


4 Tbe FE) bodies belo 
in fol gemme or rock ſalt, that A and ſea- ſalt. 2. Salt-perre. 
3. Borax. 4. Sal-ammoniac. 5. Alum ; and's, the e Vague acid F mines. 
. Who 


1. Follil © or rock - ſalt, whoſe 

pits or mines in divers parts 
* depths) 
4. 8 
out of 
nearly W d ſea-ſalt. 


NA i CA thre? alt the wateys of the coonn; (nid ae whence Soo-fot 


Fob and at great 


On. 


3 
| may be We U e to Aae gals nem purifi- 


e 
1 | | -4: Theſe 
| Natural bi wir | ods hott eſtas: are ground into a 
. 02 Sal-gemme, 4.5 called e coarſe flower. 
out of mountains, and broke into glebes Here are two kinds of /al gemmee, the one 
| orfum The fineſt in is in a moun- War at ee which 
| Catalonia, not far Barcelona; to be the more — — ; 
| bur there Fer, any of the earth with- is the proper /a/ gem, and is frequently 
out it: in Poland, Kc. chene are ſeve- cut like „and form'd into toys, chap- 
ral mountains th lets, little vaſes, cr. The other is leſs com- 


This ſalt appears to have been unknown to | paQ, 


the ancients. Pliny, indeed, gives us ſome 

curious things about ſalts ; if we could believe 
them as true a8 are pretty. 

Ihe ſalt : mines in the villa Wikeia, five 

from 8 dive bp e 

251 m_ acity, are ſur- 

4 2 20 an e is fond of ſub- 

blic, which has its polity, laws, 

ran , ee high. Ways, and common 


carriers; horſes and other cattle being kept 


den ew the ſalt to the mouth of the 


1 where it is taken up by engines. 
Theſe buntes, when once they are don, never 
the day- light more; but the men take 
1 breathing the villa 2 
When a traveller is arriv'd at the 
this abyſs, where Ys dey bales 
interr'd alive, and where ſo many are even 
and have never ftir'd he is _ 


and . rock-ſalt, rh 


by the light of flambeaux, . 


_ fantly Warning as ſo He cry 
of various colours, caſting a tote which the 


eye can ſcarce bear. 
Thee rock off ae hewn i form ofvery 
| large cinder the workmen uſing hammers 
chiſſels, as in our ſtone quarries. © As ſoon 
| Rey breakchewimoltegmenv fr be own 


the chief wonders of the place is, that thro? 
theſe mountains of ſalt, and along the 
middle of the mine, there runs à rivulet of 


freſh water, ſulficient do ſupply the inha- | 
In che ſalt-mines' of the C 155 
. 


and the mountains of Carderme 


the ſalt-Mone is found of various colours; a 


. Ar 
e e „ 


The ſalt extracted from CES om ſprin 
bees eicher to ariſe from e ee 


eke receiv'd thro! ſubterraneous cavities, i 


there; or from ſore mineral, or 

a t, lodg'd in the frara of ſome nei 
mountains, waſh'd down by ſome ri- 
yu 3 _ rd here. The way 


© 1 . is bit «far, or boiling- | 
with each its gra | 


| plentifally, is bene f the. 
bolting EE ey me a 


out into veſſels for that p 
ſand and the ſcum co 


+ EE 2 3 9 8 2 Þ 4 5 TT : 
2 


and only fit for kitchen uſes. One of | 


e 


Ws. 


areſt call /al 5 is ki yr in Reck ſal, 
ara pare: they call ſal gemm fol. 
and it is dug from thence in all its 

or fountain - ſalt, is found m in the Water, whith bubbles Salt i 

e ground i in divers places ; and which when purified and inſpiſlated iu: 
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De Theory: of CHEMIE T RY; 


4. Theſe three ſpecies tho different in their 
"Gu. Rath 1. they all Ade with the ſame 


a quarter of their, own. Weight; 


2, reſolve y. i ai 
3. produce cryſtals much alike, viz, cubical, pyramida), or paralleſopipe- 


quantity 


dal, by a quicker or a flower operation; 4. if added to agua fortis, 0 
enable it to diſolve gold; 5. hy bation they ved. an acg; Gi of 


The ſand | ono; hen but ug 
vent-holes N. oor, and let the fire ron 
and in Fea ops time the ſalt i is 
* tated to the bottom, were it 


being boil'd over again yields more ſalt, 


To make the ſalt. precipitate more readily, - 


they frequently uſe Peet. ſuet and mo les, 


of each an equal quantity; mekin ng them to- 
gether, and 2 an ounce of the mixture 
on the end of the Nice, andturning it round in 
the liquor till it be all diſſobvid: then, after 
two hours at moſt, opening the vent-holes, 
c. and quickening e fire, they lade away 
ee and. find the fot lying at the 


Laſtly, taking it out, they put it into cribs 


like hay-racks; Where, after eight hours 
draining, it is found a hard granulated falt: - 
yet it continues dripping à fortnight longer; 
— unleſs it be frequently _—_ pee 
596 ; BIG | 


e is amok ary 14 d becauſe — 129 hom 


ſea water; being in every part of the on. 
and in every gulph.communicating therewith : 


but in S or other t waters it is 


arce found at all. Tis this ſaltneſs of the 


ocean that prevents its growing fetid, and 

trifying bees heat of the — anti yet, — 
withſtanding all its ſaltneſs, the freſheſt fiſhes 

tive and increaſe therein. It is found:in great+ 

_ eſt; abundance where the ſun's beat 35, the 

moſt intenſe; and the leaſt in . the. colde 


ns ſeawater being hoil'd, ſeum d. and 
evaporated to the conſiftence of a brine, (which 
is prov'd by a new-laid eggs ſwimming there- 
in) is left. to ſettle ; when the ſalt falls to the 
bottom, 2 ſhogts. to the ſidgs i in; cofiah « 
22 gure. 911 Po 4 . 
N uantity of ſea- 3s, m 

France, peg og — 3 
it — one requiring 8 to bring 
EX a e called, from its. brown 
colour, bay-ſelt; N other receiving its con · 


| * from the beat of a 2 qubite 


2 cithi n method is 
Tae Hg to the diſpoſition Aids 
coaſts where 'tis If they riſe in downs, 
Shanks of and, ei mad by i 


r 


grows hard; 1 
| -- abide called bittern remaining at ; which 


| e by: e Fac the ree 


t 
mc: 4 be 


ore, the copper or- 7 7 


made E the action 
the ſun. cee 871 in 
Ach eee e 1 5 Aged To 
* 3 of — 
For bay 


ok of v4 | 
ſea-water, when the tide ſwells, and rovided - 
with banks and Nlaices to retain the ſame, 

they call /a/t-marſbes. Theſe falt-marſhes, 
5 1 bottoms whereof they ram with | 
care, are divided into ſquare pits or CERT 

ſeperated by little dikes; and into theſe ba- 
ſons, when the ſeaſon is at hand, they let in 
the ſea water. The ſalt-ſeaſon is from the 
middle of May to the end of Auguſt. The 


water is admitted to the height of abont 


ſix inches; after havi firſt let it reſt, expoſed 
to the ſun for two os tka days in a large re- 
eee without the works, that it may come 
in lukewarm. The water being admitted, 
the ſluices are ſhut, and the ref of the work 
is left to wind and fun. The ſurſace of the 
water being ſtruck, and agitated-with the di- 
rect rays. . —.— —— = | 
impercepti 3 mes at 2 | 
aver with a flight cruſt ; which, g % 
harden, is wholly converted. into falt. I. he 5 
water in this ſtate is ſo hot, that the hand 
can't be put into it without ſcalding, When 
the falt has receiv'd its full cocon, they 
break the cruſt with a pole; upon Which it 
ſinles to the bottom: whence, being dragg d 
8 a in heaps about the 
Pit, to co at its 2 it — ; 
with, u e eee to. ſecure it 0 
rain. 
Eight, bene bad Fae Te 
thus compleated the dard they 
open the fluices, when the: tide riſes, ſor a 
— ſtock; eee nee, _ the 
n W = ? 
100 White 2 galt. On the flat 1 * 
3 gather a muddy ſand, 
the riſin 04 re with its wa- 
ters for ſeven or eight days. This ſand being 


removed into pits: for the purpoſe, diſch 


iſelf by degrees of all its water; which fi- 
trates thro' ſome ſtra, wherewitk the bot- 
tom of the MAT and. a 


in the fire; but melt b 


che Came kind; 6. when diſtolved in moiſt air, . hn 
of earth, and leave to Harp, eee behind; 7. 


they thus 


— a Ab but only a little water. 10. — akcaliz nor 


quantity 
y all crackle 
ſtronger degree egree thereof; 8. remain long = therein; 
9. nor when pure an ate di are they at laſt changed; nor do 


ay 4 Patte een 
x ; 241 8 ee THT - wet 1 it TIES pr EB 4 6. | 8 
e o 
e 4 » — TG IR ot OTE OL 


3 COPE nitre, or ee which forms bulbage le of eight ices, 
is a ſort of ſemi-foflil, procured from an acrimonious nitrous earth; it is fuſible 
by a moderate fire, evaporates its water with difficulty, 1 is 1 0 fixed: 


when fuſed with any inflammable e el it nne, and. deine: 


times and one third of its own weigh 


in on 
water (%. 


2. This nitrous diſpoſition of earth and ſtones, Goes ity; origin to 9 ex 


crements of animals, and the putrefled carcaſſes thereof, 


ecially ſuch as 


do not uſe ſea-falt, particularly birds; with the acceſſion of the natural uny 


waſh'd aſhes of burnt. vegetables, and quiclime. 
being diluted: with a large quantity of water, and ſtrained thro* ſand; ſhoots 


into theſe octogonal eryſtals. Accc 
of a fat alcaline cart 1, EATS. 5 


* 
ſels ſet. on purpoſe to receive In 


This mater 
I leaden. boilers, with fires 
r them. As ſoon as it 


it contin ding Sram 
is form = the fire, Pb done, i it 
large ozier-baſkets; where it ſtands 
| purify, and drain itſelf; of its re · 
maining humidity: when dry, it is laid on 
hes and thence carried to-the.magazines. 
| have alſo a method of refining: bay- 
falt i 1555 * + 49 2 in 8 flat 


ns; Which 


mony, and alters its — —5 but is alſo — 


to increaſe th e 


| Theſe tre fs ere dif in any thin, | 


a — 
barren grounds, in ſ = 
other culinary uſes; and their 9 is the 

ſame. 3 
Has its riſe from /a/ ets, ; 
__ Theſe are pere /alts, being of all others th 
1 
5 14 


8 


The ſalt thus prep 


ng Hoffman C W 
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f 3. 
fine; eee dar pere loſes 
nature n ſat- ammoniac, borax, e. 

themſelves in theurize; but 
ſea· ſalt may —— extracted from it; {0 
that this muſt bene dun 


Phyſicidns attribute 1 
to it hs body!; wiz. checking the fermen- 


and tendency 


tation, and preventing any to 
treſaction ofthe aliment in the na 4 They 


likewiſe allow that it carries its virtues into 


preve 
(t) Salt-petre, or nitre, is known by theſs 
— 2. Its e are of a 


other falt. 3. Tt 
much lik havi 1 

T e ice; having-a eficy. 
pan of agae fortic, ang e 


(«) Hoffm. de Ag. Min, Tom I'+: 
author here ſi 
. 


ly than an 
is. the coldeſt — a 


the vegetable kingdom, and the atmoſphere; 
whence it comes to be lodg'd in a fat Bae 


its 


Salt perro. 


* 


6 8 


onal baſes. 2, 2. mw 
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Bras. 


per re 
may be extracted from air | 
« ., alt f 


| the ſun and rain *, 


kingdom of Perfia, &c. eee AHI 


low, and white : the —_— e 
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Borax, or Chryſocolla, which is of various figures, 8 res a large quanti tiry 
of boiling water, viz. 20 times its weight, to difſolve it; des taste ie 


carth, as a and that it 


quick-lime, pot-aſn, or any 


or 
earth thereto, in a p 


| Natural biftory of nie. 
(x) It is controverted among aliſts 
whether /a/t-petre be a foſſil, or an animal 


ſalt; ſome holding it produeible from the 


mere excrement of animals. But it is more 


juſt to ſay, that it is produced from thoſe ex- 
crements intermix'd with the alcaline ſalts of. 
vegetables, or alcaline earths, which ſeem to 


conſtitute it a ſalt of a middle kind between 
foſſil and animal. | 


NM. Hemberg obſerves, that all the falt-petre 
| we now have, is either obtain'd from earths ' 
| moiſten'd, and manur'd with the excrements And 
of animals; or from old walls, and the plai- 
ſter of ruin d buildings, impregnated with the 


excrementitious 'eflwvia of the animals that 
inhabited them. | | ? 
Sall- petre in found in ſeveral places in the 


Agra, in villages anciently populous, but now 
deſert. Tis alſo found in ſome places about 
the river Naga. r | 
The glebe, or earth, from which it is pro- 
cured, is of three different kinds; black, yel- 


is thus. "T'wo ſhallow pits are ne of 
which they fill up with the mineral earth; 
turning water upon it for ſome time, and 


- then treading it with their feet into the con- 


fiſtence of a pap; and letting it ſtand two. or 
three days for the water to imbibe, and ex- 
tract all the ſalt. They then ſhift the water 
into another pit; where ſtanding ſome time, 
it ſhoots, and ctyſtallizes into rough ſalt- 


tre... | | 
„ 
the arſenal at Paris, where there is a corpo- 
ration of ſalt-petre makers appointed for the 
popes. The materials are chiefly collected 

mold buildings, ruins, plaiſter, dove-houſes, 
ables, &c. 

"Theſe materials, or any proper earth, be- 


ing found by che taſte, or otherwiſe, to contain 


nitre; they firſt grind them to powder, if 


_ they are hard, and then putting it into vats 


Ses New Experiments and Ob/erwations upon Mineral Watirs, p. 
4+ See M. Lemery upon the Subject. Mem. de I Acad. an, 1717. p. 


5 


e well defended from 
"4 „ 7 11 


* 


pot-aſh, when they ſuſpe nitre | 
' to volatility, or indiſpoſed to aſſume a body. 


till it will ſhoot no longer. 


ſlomewhat 

they pour cold or hot water thereon, and ſtir 
the maſs afterwards ſuffering the whole to 
reſt, till the water has ſaturated itſelf with 
e ſalt; then rad? draw it off by a tap into 

1 r veſſel, a pour freſh water upon the 
remainder; g the operation till no 


naturaliſts, more ſalt can be extracted. Sometimes inſtead 


of water they uſe a lixivium of wood - aſhes or 
| ſuſpe& the nitre inclin'd 


The ſeveral liquors, thus obtain'd, they boil 
to a due  conhitence, or ſtrength; with care 


to kim it all the while; then they run it 


warm into other veſſels, and let it tand till 
perſectly cold; by which means the ſea-ſalt 

ſhoots, and ſeparates from the nitrous ſolu- 
tion, and falls to the bottom in ſmall grains. 
nom the nitrous liquor being drawn off, 
they ſuffer it to ſhoot into its own cryſtals in 
the cold. After theſe are all ſhot, they draw | 
off the liquor, and boil it again; then ſuffer 
it to ſhoot as before, and repeat this proceſs 

The liquor thus 
left behind is unctuous to the touch, acrid, 
and bitter. Tis called mother, or the mo- 
ther liquor of nitre; becauſe being ſprinkled 
upon proper earth, it diſpoſes it to generate 
freſh nitre. And thus rough nitre is procu- 

rable by art; and might be advantageouſly 

made in ſome countries, by a proper contri- 

_ the way of an artificial mineral- 
Work. | 


The manner of procuring falt-petre in the E The 
This ſalt . itſelf 2 


neouſly, in the form of an eMoreſcence, upon 


old walls, or buildings not much expoſed to 
the ſun and rain; and may thus be readily 
ſwept off, and purified for uſe. And much 
after the fame manner it is found upon the 
ground, in ſome of the eaſtern parts of the 
world abounding with woods ſtanding upon a 
declivity; where the leaves, and refuſe vege- 
table matters, corrupting upon theſurface ofthe 
earth, ſeem to generate nitre; which bein 

waſh'd down the declivity by the rains, an 

the moiſture afterwards ſoak'd into the nds 


or dried up by the ſan; leaves the falt behin 


in ſmall dirty grains, or duſky.ſpangles, that 
are eaſily ſwept together in heaps 1 5 3 
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y of Cupmis Tay. 


ſomewhat bitteriſh; which however ſweetens at going off; it ealily fuſes by 


fire, and at the ſame time riſes into a 


ſiderable quantity of water: the remainder ſubſides in form of fair glaſs, It 
is a great promoter of the fuſion of other bodies mixed with it, and thus be- 
comes of uſe in the ſoldering of metals, eſpecially gold (06009. 


reſin d. The rough, or unrefin'd borax goes 
by the name of rincar and Hacal, an Hrabic 


T he way of efning hs uur en, t boil 
The way of refining this ſalt is only to boil - 
T he way of refining term, figniſying a ſpecies of ſalt that ſerves 


it in-freſh water, ſx im it, and paſs it through 
flannel, and ſuffer the liquor to ſhcot flow; 
repeating the operation ſeveral times, if the 


nitre be required f fine, and clear of 
common ſalt. There is a loſs von the refi- 


ning; for earthy matter, and mother ap- 


pear to be depoſited every time. It is known 
to be pure, when itwill not crackle if thrown 
into the fire, but yields a vivid flame, and a 
ſtrong detonation upon live charcoal, without 
leaving much fix'd matter behind. When pu- 
rified nitre is melted, and poured into a pro- 
per veſſel, it coneretes into a ſolid maſs, and 


5 ON of the Greeks. 


bu egg thoſe of 


bliſter, and thus lets go a con- 


to ſolder gold; thus correſponding to the 
| It is brought to vs 
all lumps, or thick priſmatic cryſtal-, 


in 
| mY ark green, colour, foul, earthy, unttuous, 


aving à particular rank ſmell. It 3s 
pack d up in large ſkins, like dreſs'd hides, 


or thick parchment, 8 "Tis found 


in ſeveral-parts of Perfia, and the empire of 
the Great where, in ſeveral mines, 

5 „ there runs 
a 


e turbid water of a colour, which 


they carefully colle& and evaporate to a pro» 


is call'd rock-nitre: and this is all the pre- per conſiſtence for forming into a paſte with 


paration it requires for the finer uſes, 
777 NET e. if 7... 
Nitre has, in ſome meaſure, the ſame vir- 
tues and uſes with common ſalt, as to preſer- 
ving ” i corruption, a2 h not ſo 
ſtrongly. Its peculiar uſe in in » 
wire and entring the colnpatiins of fire - 
works, is well rage fanny 2 it 
cooling, quenching, and proper in ni 
Pn, It is aled fo making the white 1 
and as a flux to ores. Its uſes in chemiſtry 
and niedicine will be ſhewn hereafter in the 
practical part of this work,  _ 
© Natural biftory of bern. 
he ancient borax appears to have been 
a kind of verdigreaſe, or at leaſt a different 
thing from the modern borax; as we ma 
find upon comparing the accounts given of it 
by Pliny, Die/corides, and Galen. ſpeaks 
of borax at large in his Var, Hif. L. xxxiii. 
c. 5. He divides borax into native and fac- 
titious: the native, according to him, is a 
kind of muddy juice, running in gold, ſilver, 
and copper, and even lead-mynes; which be- 
ing congeal'd and harden'd by the winter's 
cold, arrives at the conſiſtences of a pumice. 


As to the artificial, he ſays, it is made by 


pouring water into the vein of a mine all the 
winter long, till June; and then leaving it 
to dry, and harden for three months, ſo that 
the borax of P/izy ſhould be no more than 
the mineral corru He adds, that the 
borax becomes yellow, white, green, or black, 
according to the mine it is found in. 


"rs noderus atfo have two Kinds of borax 


cho they differ only as being refined, or un- 


by boiling it in a c 


che ſlime or mud of the ſtreams wherein it 


flows; and then mixing it up wich animal 
fat, or any gr matter, they bury it in 


pits dug in the earth; and leave it in this 


te for ſeveral months to acquire a body, 


and grow hard; and thus it ſeems to. ſhoot 
and acquire that form in which it is brought 
to us. | 


r 3 
The Vene tian. eee to reſine this 


rough borax, and made a conſiderable advan- 


ogy; of it, being then the only venders; 
whence it was commonly called Venetian bo- 
rax. But now for ſome time this trade has 


a particular treatment to refine it. 
The ul greaſy matter is apt to adhere cloſely 
with it, ſo as almoſt to enter its compotſi- 
tion; and contrary to the nature of other 
ſalts, it will only ſhoot in its proper cryſtals, 
whilſt kept hot and defended from the exter- 
nal air far ſeveral days. The beſt man- 
ner of refining it is this. Firſt, diſſolve it, 
, with above twenty 
times its weight 
copper, let the fire go out of itſelf, and the 
whats grow perfectly cold; by which means 


the ſalt will ſhoot away from much of its filth, 
the groſſer part whereof ſinks to the bottom, 
r top, The 

irty yellow colour, is to be 


ſalt, now of a 


water; then cover the 
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== Sal Amme- 
1 niacum. 
3 Cyrenaic ſalt. 
4 

Origin from 
N 

I : 


* 
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* 1 4 13 Cf: gs fi ß 5 5 4 N it, *PYE1 1; ; 4207 
 Sal-Ammoniac, ot Sal-Arenarius, generated in the dry ſa 
ſultry deſarts of Lybia; being probably the Sal-Cyrengicum of the ancients, 


* * 


8 
$4 


found ſo plentifully about the temple of Ammon; which from the marks of its 


* 
% q 


oodneſs given by Pliny, appears to have been perfectly like the modern 
d (z). The like is alſo thrown out of burning mountains, in various parts 


of the earth: that of mount Veſuvius is reputed the beſt even to this day. 


every where from ſoet (a). 


tiken out as clean as poſſible, All the dirt, 
ſil! containing much ſalt, is to be boil'd over 


* 


again, and ſuffer'd to ſhoot in the ſame man- 


ner. When a ſufficient quantity of this yel- 
low ſalt is obtain'd, it muſt again be boil'd 


in fair water, and ſhot a ſecond time; where- 
by it till becomes purer: but to make it per- 1 
fectly fine, chis ſecond, or even the third ſalt 


is to be boib'd again, with the addition of a 


large proportion of the lixivium of pot-aſh, 


and the whites of eggs, as in the common way 
of clarifying; with care to take off the ſcum 


f as it riſes, and to paſs the hot liquor thro' a 


flannel ſtrainer; by which means the whole 
ſolution ought to be render'd perfe&ty bright, 


and conſiderably pale before it is ſet 'to be 


ſhot for refined borax. It ſhoots beſt, in a 
copper veſſel, cloſe coyer'd at the top, ſo as 


not to admit the external air; and ſhould be 


kept in this ſtate, till perfectly cold, before it 
is open'd; which, if the quantity be = 
will require five or fix days. To obtain th 

finer and larger ſhoots, braſs wires may be 


let into the copper, thro" holes bored in he 


Aid, at the diſtance of two inches from ea 
other. Many curious phznomena ariſe in 
this proceſs; ſome of them, perhaps, of con- 
ſiderable uſe} but it is a tedious 77 laborious, 
tho" a profitable operation. Scarce any ope- 
rator ſhould ey to ſucceed in the refining 
of borax, at the firſt trial; a regard is re- 
quired to fo many unexpected circumſtances. 
Borax requires to be perfectly refined for 


© medicinal uſe; but for many others, where 


beauty and purity are not neceſſary, the rough 


| ſort may ſerve as well, and ſave ch | 


The preciſe figure of its ſhoot, when perf 
refin'd, ſeems not to be determined, and in- 
deed requires a particular experiment for the 
purpoſe, all the cryſtals obtain'd in the com- 


mon way, being imperfe& at one end. 


2 Its virtues and uſes. * 
= It is of excellent uſe in the buſineſs of ſol- 


Which it has a near relation. | 
"admirable flux for metals, and metallic mi- 


this place, by ſome tranſcriber, 


This ſpecies therefore belongs to the foſſil tribe; tho that now brought from 
En be reputed of the animal kind. 


*Tis probable it may derive its origin 


ders, as occaſioning metals to run Wy” and ' 


lay hold of each other; tho' in ſome of theſe 
caſes, its place may be ſupplied by glaſs, to 


nerals. It is almoſt indiſpenſably N 
n many arts where metals are concern 
The dyers uſe it to give a gloſs to filks; and 
it might perhap have new uſes in the arts of 
glaſs, enamelling, and counterfeit: 'pems * . 
yſicians eſteem it ſtimulating, diuretic, and 
orders; particularly to promote delivery, and 
brin 1985 the ſecundines. Externally, it is 
a ſafe coſmetic; and 2 to the dange- 
rous preparations of lead, mercury, and biſ- 
muth, for the purpoſe of a beautifyer. 
e) There may be room to ſuſpect that the 
text of Pliny has been a little interpolated in 
| vainted 
with the ſal-ammoniac which is factitious; 
as the ſentence does not agree well with the 
place, nor ma ke liny conſiſtent with other 


emmenagogic; and uſe it chiefly in female diſ- 


ancient writers upon the ſubject. But this be- | 


— 


„e natural hiſtory of ſal-ammeniac. . 
(a) The ancient fal-ammoniac appears to 


longs to the critics. 


have been different from the modern, if we 
may credit Ps who reckons it amon 


the kinds of alimentary ſalt, and deſcribes it 
as a hard, tranſparent, white, fiſfile, mineral 
ſubſtance; which ſcems to make it the ſame 


as our rock-ſalt. The name ammoniac may 
refer to its being found in ſand, or near the 


moe of Jupiter Ammon in Lybia, anciently 
muc 

there depoſited in the : whether our 
fal-ammoniac be thus found is uncertain, Its 
characters are theſe: (1) It cools water. 


(2) It turns aus fortis into 


5 agua re i. 
3) It remains fix'd in a gentle fire, PE 


fublimes in a ſtrong one. (4) Its taſte is 


ſand Tec 


Tis alſo an 


frequented; and this ſalt was ſuppoſed 
to be. made from the urine of camels, Se. 


"quicker 


+ Sb 


* 
- 
OS 
iS, 
#5 * — * * * Me 
F< 10; 8 e 3 * 
"HE „ Erol, 
: I: £2 . . 
* 0 * IF x A 25 5 f . 


<< © IS 


TRE. | 1 1 * n 7 
2. $ #2 $448 * * . - oF 4; x 
. um 18 a rea 
VA » j 3 4 N 46 


2s ; 
Ty be wr x] 
a ; : * 2 9 
„ Cu nM 
' 8 |: - 4 x, "= * * 
Y 4 * 
„ pI ER 
Ref . n AI 8 Ea 4 


ff erin wig 4 
81 1 CENTS 7 * 5 * 9 5 

; . * 9 , av 32 . 

. 83 8 I; — 8 2 o * 
EI #7 5 Ls rr * 1 * % & 
e * : 2 1 
7: o , 

1 n # s „ : SITY 2 
of], procured e L hard, 


% 


® 


STK Y 
0 f * SOS 
: 4 F S . £ 
a 1 J BE EET : F 
CCC 


1 


„„ 
y ſtone, found 
* 1 


FTW 36 


* 

OY » # 
1 # = 
WL 


7 


fire; or from a bituminous and combuſtible earth, which yields a noxious 
flame, with a ſulphureous ſtench. .. If the latter matter be employed for this 
purpoſe, they leave it a month expoſed to the open air; whereby it crumbles 
into powder; and thus becomes diſpoſed. for the generation of alum, which Generation. 


tae 


before it was not. If che former, or ſony ſubſtance, be uſed, | 
ſing it io the air, they calcine it; and in the operation it yields a flame, 
which ſhews that it contained a ſulphur. 
2. After this preparation of the matter, either by air alone, if it be earth, 
or by fire and air, if it be ſtone; they diſſolve it in water, and precipitate it, 


after firſt ex · 


by adding to it a fi d, or volatile alcali, which alſo raiſes an efferveſcence: 


whence the acid uniting with the alcal 


thus generated from the air, the alcali 

ee than that of ſea · ſalt, and reſembles 
of urine. | as Sr 1 

f x native fal-ammoniar is alſo ſaid to be 

found in certain ſulphur- rocks near Pute. 

oli in Italygand near the months of ſeveral 

volcano's, or burning mountains. But we 


have never ſeen any true ſal-ammoniac of this 


kind; 'tis poſſible it may be thus produced 
from foot, as the author intimates: but the 
falt brought from theſe places ſeems to be a 
ſublimation of be — 3 2 
raiſed by the great fires condenſing n 
dj _ ſtones and rocks, in ee white 
eMoreſcence; and being thus gather ' d, paſſes 
under the name of ſal-ammoniac, which it 
may reſemble; ſo that experiments ſhould be 
made upon it to determine whether it be true 
EEE 
It ſeems to be pretty certain, that the true 
fal. ammoniac, now in uſe, is an artificial 
thing; the principal part whereof is made in 
2 and Syria, and thence diſtributed thro' 
rope. It comes to us in pretty large orbi- 
cular cakes, flat, or a little concave on one 
| fide, and convex on the other, with a lamp 
riſing in the middle, They are about fix in- 
pu 4 over, and two or three deep; of a grey 
colour on the out: ſide, and ſometimes black, 
as if tarniſhed with ſoot; but „5 ines 
cryſtalline, and ſtreak d, or ſtriated, when 
broke There have been great conteſts as to 
the generation of this ſalt; but they ſeem to be 
now ended by the accounts of the miſſionaries 
and the French academicians *. 


: See the Memoirs of the Fefaits in the Levant, printed 


Paper upon the Origin of Sal. 
3 —_ ” Ay 


=» 


i. bs vails, and produces a new ſalt, 


the foſſil matter together. 

It is made in the following manner at Ha- 
,,, TT TT TITRE 

For want of other fewel, the natives com- 
monly burn the dung of animals, but eſpe-: 
cially camels; which they make up into a. 
kind of turf with ſtraw, and dry it. This, 
in burning, affords a quantity of ſoot, which 
they carefully collect, and preſerve for the 
oot, they ſprinkle with a ſo- 


2 This fo : 
tion of ſalt, diſſoly'd in camels urine; then 


charge large ſubliming glaſſes with it, obſer 
ving not to fill about two thirds ef each veſſel: 
theſe they ſet in a ſubliming-furnace, built of 
brick and clay, ſo as to cover them as high 
as the matter reaches; then they make a fire 
underneath, 9h in the work after the. 
common method of ſublimation; whereby a. 
cake of ſalt is thrown up to the top of each 
veſſel; a blackiſh maſs remaining behind at 
the bottom. And hence the ſhure of the 
cake correſponds to the ſhape- and make of 
the heads of the glaſſes, which are broke to 
take out the ſalt; after the manner practiſed 
for the refining of camphire in England and 
Holland. It is purified be ſolution in water, 
filtration, and gentle eyiporation.. 3 
„ ve H 1 

It is made great uſe of in chemiſtry, as 
will appear hereafter; and in alchemy for ob. 
taining the ſuppoſed mercuries of metals. Ir 
is of {ervice in the art of tinning, by making- 
— — _ * of 1 in pwr 
t is likewiſe of great uſe in dying; and has. 
conſiderable virtues in iF TED) 


7 oy 
55 


Amoniar. Memoir. de I Acad. an. 1720. p. 66. And Your. d&- - 
+ See its byftory in the practical part of this Wok. 
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af Paris is 1723. and I. Lemery's 
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under ground, and pregnant with ſulphur and bitumen, fo as eaſily to 8 
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acid vapour collected from burning 


The Theory of CunMieTay. = 
3. The matter thus ee 3 then oa from the Kar ixivium float- 
ing above it, diſſolved in boiling water, inſpiſſated in a leaden veſſel, and 
now put into a caſk, = left to reſt; 
reddiſh aluminous cryſtals, of an octogonal figure, and a ſweet auſtere 
not apt to liquify in the air, and requiring fourteen times their weight of 


water t ice them. 6 1 all ref 90 
4. The acid in this ſalt appears the ſame, in almo pects, with 

ſulphur. What remains, after the ex- 

ulſion of this acid, is a fæculent matter, which affords great quantity of a 

ight ſubtile earth reſembling bole. This being calcined with three times its 

quantity of charcoal, yields the Phoſphorus of M. Homberg: and n * ” 


| : at to bare a peculiar diſpoſition for taking fire 1 in the air 110 


Vague acid. 


Forms various 


2 


4 with *\ 


fume of ſul- 
bur. 


| 5 almoſt like ſlate, 
of Yorkfoire and Lancqſbire. 


6. O tbe VAGUE 401. 


. The vague volatile liquid acid, found, perhaps ever n in mines. 
This making with foſſil oil, Petreol, Oleum terræ, or the like, probably con- 
ſtitutes the various ſorts of native foſſll, tranſparent ſulphurs, denominated 
Viva; uniting with ſemi metals it forms cinnabar, antimony, and other foſſils 


both ſolid' and fluid: uniting with metals, it forms divers kinds of vitriols : 


with calcarious earths different alums: and a with pyrites, which is the 
matrix of vitriol, calcin'd in a wood fire, it produces common fulphur. 

2. May not this be held much of the ſame nature with that acid which 
burning fatphur diffuſes from its blue flame, ſo ſuffocating and fatal to all 
animals? Tis certain the analyſis ſeems to indicate as much. And hence 
this may probably be looked n as a _ falt, rn e to impregnate 


by which means it yields white or 1 


Alum has a 


the female ſalts and earths (e . 


' Natural hiftory of 1 N 
OT 155 Alum is diſtinguiſh d into natural and 
tious: the natural is rare; all that we 
commonly uſe is artificial, which differs only 
according to the places where it is made. 
a ſharp rough taſte, its ery- 
ſtals are oftogonal, four of the fides being 
hexagonal, hd the other four triangular ſur- 
faces, It eaſily melts over the fire, and riſes 
in bliſters. 
England, Italy, and Flanders, are the coun- 


tries where alum is principally produced. The 


Eugiis alum is made {rom a bluiſh mineral 


uent in the hills 


calcine on a hearth or kiln; as ſteep it ſuc- 
ceſſively in ſeveral pits of water: then boil: 
it. about twenty-four hours, Laſtly, letting 
it ſtand for about two hours; the impurities 
ſubſide, and leave a pure liquor; which, re- 
moved. into a cooler, and ſome urine, or kelp- 
liquor. added to it, begins in three or four 
days, to gather into a maſs: which being 
taken out, waſh'd, diſſolv d, * ſhot over 
* is * ale | 


me 


his ſtone — | 


Wray wor au 


has a ada." or ebe 


„ 
In the . at Civita Vecchia, the 
eſs is ſome what different. The tone, which 
is of a ruddy hue, being calcined, they boil and 
diſſolve the calx in water; which imbibing 
Lat, a 2536 wah it from Fact, uſeleſs earth. - 
eavi water thus im regnated, 
ſtand for 5515 days, it 1 5 s of it- 

ls, and makes what they call, roch-alum. 
At Solfatara, near Puteoli in Faß, is a con- 
fiderable plain, the ſoil whereof is ſaline; and 
ſo. hot that the hand cannot long bear it. From 


the ſurface in ſummer-time, there ariſes a ſort 


of flower, or faltiſh duſt; which being ſwept 

up, and caſt into the leaden ciſterns of water 
at the bottom of the plain, the heat of the 
ground alone where they lie, i hate * 


> and leaves an alum | 


15 5 F 
„„ uſed in Wh * 
and aſtringent. 

(<) There ſeems to _ a certain vague /alt, 
or acid, diffuſed in all parts of 1 155 earth; 
which, when alone, is volatile; but when it | 
ſubje& to adhere in 
idea dias in we are. 


e FC 


wb x © R 0 L i = R 1. 1 4 . . Ain 8 


. it 8 thar in che formation of Sem ſalts, nature ſcems to Principles of 
ue three kinds of acids ee viz. 1. Spirit of inal. 2. — of nitrè, both fan- = 


ede 


E water : e. 1 Fo 5 Mb: e 


1. e of falphurs: under which ſome 
other bodies are rank'd. 


a 2: © Sulphur is « fo body, which is hard when cold, and enfin ee Charadters of 
6 BT og but melts o7 a moderate heat like wax; may be /r. 
<« totally bl be by fire in a cloſe veſſel, without alteration; when in a | 
<< ſtate of fuſion by fire, if the air be admitted, it burns, and flies aur off, n mobi? 
<« yielding a blue flame, and a volatile vapour, noxious to animals. | 
Sulphur is ſometimes, tho' rarely, and only in ſmall quantities, procu- org 74 
15 native from the earth; when it is either found tranſparent, and yellow like 


amber; or tranſparent andred like the ruby, and then N ſulphur; 


f or ens 
| at « hi how 90 cont , otherwiſe than — hg hd 8 5 
| its e — nar pore 2 | 5 
ture of ſpirit of ſulphur per and be dae of beer . ä 

is ewe in all ſul ways 1 no more than a bare e accommodation to the 

4. mind. 
icious 1 is world mids se ene e an . 
corollary, if it could be e bar theſe - 
three acids are to be found 


them by art. Where do we find. any truly Fs. 
acid waters, liquors;: Nr eee 
or out of them? 8 ig 

Foſſil ſalts left to. hu i 


prince e theo” eve 
u 
bees inſide and out. 
t difſolves iron and copper near ky; 
bat this, that meeting with foſſil or — 4 


oil, coagulates and converts it into ſulphur; aſſume certain figures, lat 
thi that being received into the earthy part tributed to them as their ic popes — en tho" 
of the alum, or the calcarius, converts ſometimes ſuppoſed tobe —— the acids - 
Reg irc this, in is et inſinuating e Gps e m 
into abſtance of iron, W t, cubes; in gem, paralle 1 
al; or into "that of e „ blue witrio. petre, a ſort of needle form; in adam, trian- 
; 3 ; „ with the points | blunted ; in borax, 
The don ella ep il tted ovals; in {al-ammoniac, branchy nee · 
may ſeem a little hyp il dles, Ec. Yet apon examining the conſigu- | | 
arate exiſtence « ration of theſe ſalts, it will appear, that fuck 


| ND le 
reel mineral bodies hut , 
analyſis; or appear to contain acids; 

ay nw ale FG ode 
in the compoſition of ſuch mineral bodies: 
but to re this argument concluſive, the 
acids ſhould be ſhewn to exiſt in the earth, 
and inſtances be produced of nature's working 
in this manner, with the ſeveral fteps of the 


proces: bur inſtead of this dire& proof, we 
* Homberg. Mem. de I Acad. R. an. 1703. 5 


rated wit 


do by no means belong either to he 
ſalts, or the acids p . , 
rather to the alcalies, wherel wy cap of 
ſoly'd, and which ſerve them as 
hence the ſame acid aſſumes different OP: 
according to the different alcalies it is fan- 
before Thus, ſpi- 
rit of nitre, - after diffolying copper, 

into hexagons; 1 Ae e os 
gular ous after OI 


i * < 
\ * * 
- ? . * 
* 3 > 
* 5 - 0 4 ++ - > 
” 
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— I _* The Theory of CHE MISTR v. 
5 or not tranſparent, which laſt again is either yellow, aſh-colour'd, or mixed 
of divers colours, and called Sat; bur vivum, or virgin-ſulphur. But all that is 
| Common, face ſold in the ſhops throughout Europe, is factitious; * by art from 
1 litiem. the pyrites, wherein it ſcarce * to have pre · exiſted; ſince its matrix, or 
| From pirites. ore, the pyrites, being detained in the fire, yields no ſulphur, but an acid li- 
quor, like the acid of vitriol. Whereas the fame Pyrites being duly prepared, 
and then long expoſed to a vehement fire, gradually ſoftens, calcines, cracks, 
and exudes x true ſulphu e a 8 
Sometimes indeed the ſulphur is found ready prepar'd in the pyrites 
ſo that upon being ignited the ſulphur trickles from the containing veſſels 
plwGKkzced aflope for the purpoſe, and is catched in receivers. And hence the ore 
vr matrix both of ſulphur and vitriol, is the ſame. And thus may ſulphur be 
- artificially compounded of the ſpirit of vitriol, alum or ſulphur per campa- 
nam, and a vegetable oily matter combined together. So that ſulphur is not 
| Refina lerræ. improperly called by the chemiſts Reina terre, or Rofin of the earth, _ 
| 5. Being ſeparated by repeated fuſions, both from the impurities which 
= | | riſe to the top and fink to the bottom, and poured into wooden moulds of a 
t «  eylindrical figure, it is expoſed to ſale; and from its colour, which reſembles 
that of the citron, is called Suiphur citrinum (f). % ol Boa 


Waal tiftory of falpher. looking like lead ore; which is there 4 
There are two —— kinds of ſul - — 4 pieces, and put into N | 
phur, tho" not greatly differing from each o- cucurbits of earth, with narrow mouths. 
ther; vis. the native, and che faftitious. Na- Theſe veſſels wu of ee an inclined | 
N tive ſulphur is that which never felt the fire; in a furnace; whereby the melted ſulphur is 
23. | and factitious is that obtain'd by fire. made to run out into leaden receivers, fill'd 
| Ĩ e native ſulphur, otherwiſe palled » to a proper height with water: the fubftance 
vim is of two kinds; the one tranſparent, that remains in the cucurbit contains a confi- 
and of à ſhining yellow; green, or red ed derable rtion of vitriol. If the ſulphur 
lour; which is found rear the gold-mines in be foul atthe firſt operation, they melt it a- 
Peru, Switzerland, &c, the other is opake, gain in iron veſſels, adding to it a little lin- 
and found either in ſhining green, or yellow feed oil; then it into hollow cylinders 
* : lumps, or glebes, or in form of a clayiſh of iron greaſed on the infide, whereby it is 
| | urch, of a light grey or yellow colour; and form'd into rolls. The ſulphur thus procur'd, 
found near - vulcano's, particularly Yeſwoirs is either yellow. or greenifh; the latter is pre- 
and Dune; ſulphureous ſprings, as thoſe of fert'd for fome uſes, as containing a vitriolic 
Aix la , We. and in feveral parts ſalt. It ſeems to be beft parified by fublima- 
> | | both of Exrope and America. tion, Which raiſes it in the form of flowers, 
5 | | The faftitious ſulphur js obtain'd in diffe- commonly called flower of brimftone. 
I rent ways at different places. In ſome parts It wirtues and uſes. OF 
of ah there are a kind of ſulphur-mines, It is uſed both internally and externally in 
containing a white argillaceous earth, mix'd medlcine; and to great advantage in cuta- 
With blue veins, which they dig up, put into neous diſorders. Its uſes in making gun 
earthen veſſels, and get ſulphur out by powder, matches, fire-works, &c. are faff. 
ind of diſtillation, with an earthen cu- ciently known. It has numerous ufes in che- 
' curbitand receiver; tho' this is no more than miſtry. Its fumes check, or prevent fermen- 
an ingenious contrivance to ſeparate the ſul- tation; for which purpoſe tis uſed by the 
phur from the ore by fuſion, and make it wine-coopers,”&:c, It has an electrical vir- 
riſe, ſo as to run liquid into the inclined re- 
ceivers. What remains in the cucurbits after 
the operation, is a red calx, which they throw 


Much after the ſame manner they ſeparate G. 
ſulphur near Liege, from a. kind of pyrite, © 


1. Bec * Pa Curnenay. 
or EN . . 


1. Orpiment in reſpects reſembles ſulphur; being 

2 burning yielding a ſulphurous 

Withal it is inert and har 

animals as is vulgarly pretended. It turns red by fuſion, and in that ſtate af - 

fords a volatile emetic matter, improperly called yellow arſenic, 
2. The original native orpiment being fuſed in a cloſe veſſel, r 

brittle maſs, which is eaſily reduced to powder, and a 2 with the bright- 


neſs of Minium; being not very acrimonious, and con 


eaſily inflammab 
volatile acid one. 


ench, tho! not a 
33 or not ſo pernicious to 


equently not very 2 7 


ſonous, tho? called both by ancients and moderns realgar, red arſenic, and 
ſandaracs : which confuſion of names has given n to eons errors ©: 


Is The 
and but of late invention; bei 
fubſtance, made by melting 
ration of ſmalt. 


duces the common white ſho 
2. If this arſenical flower o 


of ARSENIC. 


iſonous arſenic is a white cryſtalline, pooderous cules TA Arſene 
unknown 200 
alt with fix'd ali; 
The flower which riſes in this o 
crude arſenic ; which being fuſed in a cloſe veſſel, 
arſenic (). 
cobalt be fuſed Ach a bert a tenth 


It is an artificial 
flints, i in the prepa- 
ration affords a white 
\by a vehement W 22 


of its\ quantity 


of common ling it produces the yellow, N arſenic; which ſhould 


be carefully 


Natural hiftory PI Ion or auripigmentum. 
2) 2 t we underſtand a natural 
ſubſtance or glebe. It is ex- 
f eh, like tale; tho its little ſcales 
| from each other. It is 
of three kinds with regard to colour; wis 
(1) Gold 3 w. (2) Red, or ein- 
nabarine, mix d with yellow ; and, (3) Greeniſſi 
or yellowiſh, mix d with a large proportion 


of earth, and therefore the coarſeſt. All the 


ſpecies are found in the mines of gold, filver, 
and copper. But the orpiment we commonly 
meet with is the yellow fort. Its taſte is very 
little if at all acrimonious; it diffolves in 


dil, it flames in the fire, and then yields a 


ick odour; by ſublimation it s flowers 


e thoſe of ſul ur, leaving a hard red maſs, 


or kind of regulus, at the bottom of the ad 


 liming-veſſel; but if urged with a ſtrong fire, 
this maſs alſo ſeems to riſe, and conicretes on the 
upper part of the veſſel, into a beautiful red, 
tranſparent ſubſtance, _ 2 ruby; leavi 
only a ſmall ee 
behind. Its . — receiv d 


l E —— its Hall — 
IP ie of: nn arſenical 


it is of a mix'd nature 
Fernie common 


| 1 


"and memory, or. lags” 


iſhed from eng, as being of a moſt deadly a 4 


3 
3 
ſtances : but its real nature is not hitherto 
ſufficiently determined ; though Dr. 


has — ſotne pains in examining it; and 


arguments to e it innocent, not 
2 chemical a but alſo 
trials made upon dogs: but both theſe kinds 
of trials we know may deceive, or ſometimes 
be fatally transferred from one ſubject to an- 
other. And under this uneertinty weeannor 
— 


. i 
f bh g 


1 . 
8 New aſed by painters for x gold- 
colour; and as a depilator with -lime 
at the bagnio's; it is alſo aw i in the 

of ſhot, and in the. ſympathetic inks, 
which by their fames render certain inviſible 
inks co Wie have ſeen it in flakes 
of a mot vivid, — red, nd and 
yellow tranſparent col 


quent! 42 
4 Rr ons ro 


"> tg 


where 
8 * deſcribed at 


7 —— — 


* * . 3 . wy N 


| """_ es Oe OO 


g it internally; though -we | 


friable, Salle, 8 


0 


Citrine ar- 
a /enic. 


Realgar, ood 
, arſenic, ſas - 


daraca. 


White ar- 


rey © 


eric. 


116 


Red arſenic. 


Cerate the han 


l traced. The German cobalt is a 1 


mineral, and well worth enquirin 
There is reaſon to believe it may be found in 
the northern parts of Britain. It has a vio- 
, ſo as ſometimes to ul- 
and feet of the miners; and 
if taken into the body proves mortal to all 


art of 


. 


3. The ſame flower of cobalt bong; 


duces the red poiſonous arſenic of 


- , * 
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guiſhed from that of the ancients, for the reaſons above ſpecified (i). 


4 In effect, the modern arſenic ſcarce ſeems to be a true ſulphur, but ra- 
ther has a peculiar and ſpecific nature, which diſti 
bodies; being mortal to all animals, and not eaſy to be reduced to any _ 


Natural hiſtory of cobalt, be AE FAN” arſenic. | 
(i) As arſenics are obtain'd from cobalt, the 
natural hiſtory of this mineral ſhould firſt be 


hard, foſſil ſubſtance, or imperfe& ore, of a 
blackiſh colour, ſomewhat reſembling a kind 
of pyrites, or ore of antimony. It emits a 
ſtrong ſulphurous ſmell in burning; and is 
ſometimes mix d with copper, but moſt com- 
monly. with filver. 
a, but 


to be found in England, and particularly in the 
Mendip hills. It is a valuable, tho poiſonous 


lent corroſive 12 
$A 


\ 


the known animals. 
. Its us. | 

It has been already obſerved, that the three 
kinds of arſenic are e ee from cobalt. 
It likewiſe is the fo ion of zaffer or 


falt, and ſome other of the blues uſed in 
painting, enamelling, waſhing, ſtarching, c. 


fo as to prove a very advan us commodity. 
The way of treating cobalt for this purpoſe is 
deſcrib'd by Kuxke/ in his notes upon Neri's 
glaſs. The proceſs is this: They firſt 
roaſt or-calcine the cobalt in a reverberating 
furnace, ſo built as that the flame of the fire 


may paſs over the matter, and keep it ignited. 


The flame in over the cobalt is blue, 
and car · ĩes off a copious fume, which is con- 
vey' d from the top of the furnace into a large 
wooden funnel, ſome ſcores of yards long; to 
the inſide whereof a one yore of the fume ad- 
heres, in form'of a whitiſh ſaot. This funne 
the workmen ſweep once in ſux months, an 

preſerve the ſoot; of which the ſeveral kinds 
of arſenic are made, in the manner below 
mention'd. The cobalt, after being thus 
roaſted, is 'd and calcin d a ſecond, or 


even a third time, till the ſumes are ſuſſi- 


ciently diſe Laſtl r nd, 
9 e erized 


flint; and ſprinkled with water; whereupon. it 
melting to a maſs called æ ar. 


* See Stabe Archater Anchiater. © 


4 


erous, 


It is dug up in large 
lumps from mines in Saxony ind Boker 
particularly near Go/lar. Cobalt is alſo ſaid 


after. 


ſions, palſy, burning 


nguiſhes it from all other 


ſuſed witha fifth of ſulphur, 5 
moderns z 9 be Pell diſtin. 2 


eee 
with one part of pot-aſh, and three of com- 


mon ſalt, it turns to a dark, blue, glaſſy, 


cryſtalline matter, called u, or the blue 


enamel, The white arſenic is made by ſub- 
liming the ſoot or flowers of cobalt in an 


iron veſſel; or by bare melting it in a cloſe 


crucible, which gives it a kind of vitreous | 
body. | Yellow arſenic is made by ſubliming, , 


or melting the ſame ſoot with a tenth part of 


ſulphur. Red arſenic is made by ſublimin 
or melting the ſame ſoot with a ſmall propor- 
tion of copper-ſlag, or two parts of ſulphur 
to ten of 75 ſoot. x. 185 
be nature and uſes of arſenic, © 
White arſenic is arch 17 Sk in the fire; 


it does not flame like cobalt, or red arſenic, 


as containing no ſulphur; its ſubſtance or 


fumes whiten copper, but render it brittle: 
tis one of the ſtrongeſt poiſons. Taken in- 
ternally, it produces 7 8 


rrid ſymptoms, as 

, delirium, convul- 
in the ſtomach, cold 
ſweats; but the following ſeem particular to 
this kind of poiſon, viz. eruſion of the ſto- 


dejection, fainting, ſtu 


mach, ſo as to leave its coats extremely thin | 


and flaccid in ſome places; perforation of the 


inteſtines, quick ſwelling, and ſphacelation, 


d putrefaction of the parts of the body after 
death; but more a 
eneration. If death does not enſue, the per- 


n is apt to grow hectic, paralytie, or ma- 
ing the numerous 
fatal inſtances of this poiſon, ſome are bold 


niacal. But notwi 


enough to give it as a medicine, particularly 


in obſtinate intermitting fevers; but this we 


take to be a monſtrous and moſt deteſtable 
than the diſeaſe. 


of any antidote againſt this. 
Arte frequent uſed Pe to ani- 


mals, eſpecially rats that i ſhips; but 


& 


+ 


cularly the parts of 


practice; as the remedy is infinitely worſe  _ 
And tho' the white arſenic 
be the moſt fatal and deadly, yet the yellow 

and red are almoſt as bad: nor do we know 
any way of rendering arſenic 28 nor 
fon ® ._ 


even this practice is not ſafe to the ſailors. 


Melted with er it makes an artificial” 
metal, called alchymy, now pretty much dif- 
aſed, ze being unwholeſome, or poiſonous. 


It is always to be handled or treated with tha 
MS i ” | 8 : 


: 3 #3» 


< » 
e 


% CufUisTRr. 


of known bodies; tho? more reſembli 
this reaſon we rank i it under this head 


of BITUMINOUS' SULPHURS: 


1. Nearly reſembling the nature of ſulphur, are thoſe;unRuous bodies 


which ſpontaneouſly iſſue from the ground, in the compoſition whereof ſub- 
pin appears to have the predominant part. Such particularly are "_ 


owing (0. 


Petroleum, or rock-oll, whoſe name diſcovers its nature and origin bit re- Petrol. 
ſembles melted Bitumen, or is ge 


ong {m 


of rocks: tis thin, light, of a 


r reſembles a di- 


men; from which, however, it differs in colour, ſmell, and tranſparency. 
2. Napbiba (m) is muck like petrol (n), only thinner, whiter, more wy Napboba... 
inflammable, and maintains its flames longer; being difficult to be extin 


guiſh'd. It is the pureſt and ſubtileſt part 


of bitumen (o). 


5. ee en dat tur | 


eparated from it, and trickles out 


„ and totally 1 it is 
frequent! found ſwimming on ſpring-water, and ſo nearl 


ſtilled oil in ſeveral reſpects, that many have thought it 


product of fire 
by ſome ſubterraneous operation. Itis frequently conſidered as a liquid bitu- 


3. Aſphaltum, as it is called by the Greets, by the Latins 3 is Bier 


thicker than naphtha, or 
ſome meaſure fluid; whil 


8 caution. The white is uſed in 

by poren s-making, to make the an my ee z 
1 2 i ' their white azing; 4 Aeg ena- 

3 glaze or cover their metallic 

1 The yellow and red are uſed by ert 
0 in their fleſh- colours, browns, and yel- 
arſenics being mix'd with a metal, renders it 
friable, or deſtroys its malleability. And 
hence the refiners dread nothing ſo much as 
arſenic in their metals; and it would be ad- 
. sto them, were ſuch a thing to be 
had, as a menſtrum that would abſorb, or 
act on arſenic alone: for then their metals 
might be readily purified, without flying of, 
or evaporating ; which often oceaſions great 


loſs, labour, and expence. Arſenies do not 


diſſolve in water, but hang therein after the 
manner of feathers. 


+) Conſult Hoffman's Obſere. P 
Gt By bituminous 88 by. er ſach 


pitchy mineral ſubſtances, - whether ſolid or 


fluid, as are inflammable, ſoluble in oil, and 
immiſcible with water. Thus a ſolid bitumen 
is any hard, britthe, mineral body, fuſible by 
fire, readily inflammable, and ſoluble in ail, 
thus appearing 
quid bitumens i reſemble tar; though their 
colours e nant! c onſiſtence may be 


wh 


l Sone naturalifts, as Dr. Woodward, 
| te, extend bitumen into a general claſs, an- 


The ſmalleſt quantity of any of the 


to reſemble pitch, as the li- 


ſwering, in great meaſure, to the claſs of 
fulphurs. Accordingly, they ſubdivide them 
into /iquid, or na „including perreol and 
oleum bon rn £9 —_ which they 
amber, jet, bitumen, aſphaltum 
now AA called, a- e 124 
1 It is con with naphtha, 

hs e be very erent * 
en more pancunting, and leſs inflam- 
ma 


It is found in ſeveral . particu- 


larly the duchy of Modena in aby; and is of 
„ White, 


ſeveral colours, red, yellow, 


Sc. which diverſity is — to ariſe from 
the different fituation of - aw with i 


to the ſun: thus the white, which is reputed. 


the beſt, is ſaid to 
moſt expoſed to the { 
then ye ow, Ofc. 


bed from that ſide 


nally in diſorders, &c. 
(% Naphtha is a raddy kind of oil, e 


out of a rocky or ſtony earth; 233 i 


inflammable, ſo as to catch fire even from a 
candle held at a diſtance ; and fo combuſtible- 
asto wer _ ; under water, Tis found 
in ſeveral parts ra, particularly where 
the ancient Bahylon ſtood; as alſo in France, 


and ſome other countries of Europe. That of 
- France is like F * 


nn 


5 as being. 


n's rays; then the red., 
"Fis uſed for burning in lamps, and erter- | 


trol, very viſcid, or tenacious, tho! at firſt it is in 4/pboltum-. 
it retains its nature, it * ſwims on * 


Jet. 
Thracium Ni- 
candri. 


. 
Lithantbrax. 


Amber. | 


ns... 
W 
— | 7 


ry of Cunmisray, © 


and it burns vehemenely in the fire, The ſame being further dried, and con- 


cocted by the heat of the ſun, or fire, or even by length of time, becomes 
barder than pitch, grows ſhining and ponderous, but is ſtill fuſible by fire, 


miſcible with any un&uous body, and inflammable; in which ſtate it is de- 
nominated Jews-pitch, or Bitumen Judaicum (P).  _ 

4. Piſſaſphaltum, by the very ſound of the name ſhews it of an interme- 
diate kind between pitch and bitumen; being of a black colour, earthy and 
ſtrong ſcented, and only ſeeming to differ in degree from the former: it is 


probably generated cither naturally, or artificially, by a different mixture of 


Cover. 


tat bodies with melted bitumen (2). 


5. The ſame, when advanced ſo far towards perfection by nature, as to 


become b'ack, hard, earthy, flaky, ſmooth, ſtrong ſcented, and gloſſy, ſeems 


to form that ſtone uſually called jet, or Thracium Nicandri (r). 


= 


6. If fat bituminous ſubſtances mix with ſtony glebes, or ſometimes per- 


haps with the Scoria of metals, they harden together, and thus form a ſolid, 
| ſcaly, black, far, flaky, inflammable matter, called Litbhanthraæ or pit-coal (); 


which ſeems alſo to belong to this head. : . 9 
7. Amber, called alſo Carabe, Succinum and Eledtrum, comes likewiſe under 


this head ; as ſeeming to be the produce of a bituminous ſulphur. 


It burng, 


and at the ſame time melts in the fire. It conſiſts of a liquid, acid falt, 


4 


; The „ is of a ſhining black co- 

s W ſo like Stockholm 3 were 

it not for the rank ſmell of that pitch, and 

the 4 hardneſs of the bitumen, there 
would be no diſtinguiſhing them. _ | 

"Tis uſual to ſophiſticate the aſphaltum, 


phaltum is made; which the coarſeneſs of the 
lack colour, and the fetid ſmell eaſily diſ- 


lum, which is & mi- 
e valley of Sydim, near 


phat pitch with it, whence the piſſaſ- 


There is another a 
neral ſtone found in 


the ancient Babylon; and latgy alſo in the 


county of Newfchbatel, the oil whereof makes 
an excellent cement; and hence is ſuppoſed 
to be the mortar ſo much celebrated among 


" the ancients, wherewith the walls of Babylon 


were laid: | 


. Piſſaſpbaltum, or  Fews-pitch, is a ſort 
of (LN found on the arfice of the lake 


Afpbaltos, or dead fea, in Judea; which 


tho' at firſt liquid, yet hardens in the air, 
and is brought to us in a firm conſiſtent maſs. 


So that it may rather be rank d among the 


ſolid than the /iguid ſulphurs. 


e) et, otherwiſe called black amber, is 


*. 
* 
* 


;gloffy, uniform ſubſtance; capable of a good 


- Poliſh, burning almoſt like pitch, and ap- 


pearing to be a fine kind of pit- coal. 


* 


Sea, and along the coaſts of 


ituminous, dry, hard, black, ſmooth, 


as. 


which hardens into ſolid glebes; and of a foſſil oil, nearly reſembling petrol. 
Its colour is either white, citron, yellow, black, or red G. 8 


- (+) Pit- coal may be eſteem ' d a coarſer kind | 
of jet, being mix d with a large proportion of 
earth; as appears by the aſhes it leaves be- 


hind upon burning. It might be af great 


ſervice, if an eaſy and cheap way were known 
of extracting the oil out of common coal. 


(t) Amber is chiefly found in the Baltic- 
Proufſia.. Natu- 
raliſts have been extremely in the dark about 
its origin and formation; ſome have main- 


* 


tain d it an animal ſubſtance; others take it 


for a reſinous juice, ouzing 


firs, frequent on thoſe coaſts, diſcharged 
into the ſea; where undergoing ſome altera- 
tion, it is thrown on ſhore in 


is form: but 
the generality of authors contend for its bein 
a bitumen, which trickling into the ſea from 


ſome ſubterraneous ſources, and there min- 


ing with the vitriolic falts, which abound in 
thoſe parts, it becomes d, or fixed 
thereby; the reſult of which congelation is 
amber. 77 
in digging far any ſea-coaſt, which ſeems 
to make it a foſſil. FR 


There are ſeveral indications which diſcover 5 


— 


* 8. The Oleum terre, produced in ** 
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and deſcribed by Neubovius, is ſcarce 


imported into Europe, but kept by the princes of A/a for their own uſes. 
Whether therefore this be a ſpecies of Petrol, or Naphtha, I will not deter- 


mine: 


* 
1 . | * 5 
. N Fs 
1 1 9 4 
» , - 


but that which is brought hither, and ſold under this denomination + 


is obtained from the expreſſed oil of coco-nut mix d with medicated earths; ' 


as I have been informed from a very go 
rather to be rank d in the claſs of vegetables. Is not chat 


pa 


ofthe end h there ere With n e 


ſtone; and vitriol, in particular, abounds there. 


Amber aſſumes all figures under ground, as 
of apts, an e, a pe 155 


2, Ee. among O- 
thers there have been found letters very well 


form'd, and even Hebrew and rabic charac- . 
ters; within ſome pieces of amber have like- 


wiſe been found leaves, inſets, Ec. this, 
with ſome, paiſley as a proof that amber was 


originally in a fluid ſtate; tho others rather 


account for it, by ſuppoſing the amber to have 
been expoſed to the heat of the ſun, and by 
that means ſoften'd, ſo as to receivethe leaves, 
inſects, e. which opinion is countenanced 
by this, that thoſe heterogeneous matters are 
ſeldom found in the centre of the piece, but 
near the ſurface. I 

The amber which we commonly meet with 
is a bituminous, hard, dry, tranſparent, tough- 
iſh; tho* brittle ſubſtance, either of a white, 


5 penn, or duſky brown colour, of an acidiſh, 


I dus, and ſomewhat ſtyptic taſte, and, 
when warm, ofa peculiar fra grant tartiſh ſmell, 
reſembling that of a moaldy lemon. It is e- 
lectrical, and ſeems to have given that name 
to other ſubſtances which attract light bodies. 


When its natural hiſtory, nature, and pro- 


* 


3 


claſs of bitumisdus ſulphurs, tho' there are 


various opinions as to its origin; ſome take 
it for the excretnent of a bird, which being 
diffoly'd by the ſun's heat, and waſh'd off the 


ſhore by the waves, is fwallow'd by whales, 
who return it in the condition we find it: o- 
gum, which diſtil- 


thers imagine it a fort of 
ling from trees, drops into the ſea, where it 


congeals into ambergreaſe. Others ſuppoſe 
it 5 fore of ſpongy earth, which the working 


of the ſea waſhes off the rocks; where, bei! 


lighter than water, it floats; others conten 


E 


into the ſea from the rocks, where the 


hand. And conſequently it ought 


8 


mene 


tar. 


clearly appears to be originally a bituminous 
mineral juice, form'd in the earth, being ar 
firſt in a liquid ſtate, but afterwards con- 
denſed, or harden d. In ſome of Francs, 
and particularly in Provence, it is dug from 
mountains; and ſo it is in al and Sicahy; 


t ſort. . The beſt is found in Pruffa. 
Hartman, who has given a good hiſtory of 
amber, judges from phænomena that all Pry - 


a is upon a bed of bitumen, or matrix of 


amber, which ouzes out large quantities of 


this mineral, ſornetimes nearly up to the 
earth's ſurface, eſpecially about the aſts. 


But intermix d with the amber are found a 
kind of mineral trees, differin | 


in their rex- 
ture from the common vegetable kind, as con- 


- tho' this is only a coarſe dark - coloured and 
diff 


1 of flat plates lying upon one another; 


2 
proceeds; it being m found without 
and is ſometimes contained in them. 


| | Tts uſes. SP... 
Its mechanical uſes are ſeen in _cabinets,. 


toys, utenſils, and the better kind of varniſh- 


ing. In medicine 'tisefteem'd good againſt ner- 


vous diſorders, convulſions, the fuar albus, &c. 


AEN BIX. 


. 
= A ꝗ 9 — to this 


having ſeen pieces, half. ambergreaſe, half 
honey-comb. Laſtly, others will have it a 
ſort of a bituminous juice; which ſprings out 


of the bottom of the. ſea, as naphtha does out. 


of 2 ſprings, and there thickens and. 


| - is found on the ſea-coaſts; 
particulacly thoſe. of 4jrice, from. the Capo 


5 
ſo- 


rmudas. It is a li 


ud, grey: tallow-like, marbled ſubſtance. "Tis 
probably a kind of bitumen, flowing out 


of the earth, in a liquid form, into the ſea; 
where it hardens, and floats on the ſurface, 
or is thrown upon the ſhores. In the middle 


of the lumps, which are ſometimes very large, 
| 5 we 


— 
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„ not eaſily fuſible thereby, nor diſſolvable in water (u). By which marks, 
ſtones are accurately diſtinguiſhed from metals, ſalts, and ſulphurs (x). 2 


we 
It melts over the fire into a kind of yellow 
rofin. It is inflammable, and ſoluble in ſpirit 

leaving a black bituminous 


of wine; onl 
der behind, which the ſp irit will not take 


VVT 
Tis much uſed by t he perſumers, as giv- 


ing a rich ſweet odour in mixture, eſpecially 
a ele 


with muſk. In medicine it is eſte em 


Cordial. The beſt is that which is clean, of 


a light grey colour, a ftrong ſcent, and, when 
ick'd with a hot needle, ouzes out an odo- 


_ rous liquor. 


) Nor in oil. 
Marul hiſtory of gems in gene ral. 
] Stones arediſtinguiſh'd from metals by 
being fable ; which is a pro that even 
diamonds themſelves are not without: they 


are diſtinguiſh'd from ſalts by not A ſolving 


* water; and from ſulphurs by not /u/ing in 
"| Precious Ainet, called alſo gems 8 
are hard, tranſparent, and of a beautiful co- 
lour, or water., þ 3 


The diamond, or adamant, is the hardeſt, 
and moſt tranſparent of all bodies; it may 


be added, the moſt ſimple and homogeneous 
too: fo that the diamond ſeems to be that a- 
mong ſtones, which gold is among metals. 
The pſcudo diamond 1s ſufficiently pellucid, 
compact, and weighty ; but not ſo hard, nor 
capable of the luſtre and poliſh of the true 
diamond. 


ſtons of ftanes : Biſhop Milli conſidering 
ſtones in reſpect of their value, makes an in- 
termediate kind between vulgar and precious, 
viz, middle-priz'd. He likewiſe divides pre- 
cious ſtones into more and ie tran 
The % tranſparent he diſtinguiſhes by their 
colours: into red, as the ſardin and corne- 
lian; pale fleſh colour, like that of a man's 
nail, as the onyx; bluiſh, as the turquois; 
pale purple, as the chalcedony; and thoſe of 
various colours, as opal and cat's-eye. | 
The more tramparent he diſtinguiſhes into 


ſuch as are colourleſs, as the diamond and 
White ſaphir; and coloured, which are either 


od, as the ruby, carbuncle, and granate; rue, to the projudice 


Phil Tranſa8, No. 182. 


frequently. fn ! ſtones, ſhells, bones, e. yellow, as the chryſolite 


4 for 
nearer earths than ſtones, and others nothing 


ext. 


| as a diamond does: which is to that 


as the emerald, 2 uiſh, 
as the ſaphir; and purple or vi as 


in larger maſſes, and thoſe in maſſes ; 
which latter he ſubdivides into fi 
exceed marble in hardneſs, and ſuch as do ex- 


ceed it. Theſe laſt make the claſs of fr: 


Aunes in the other diviſions, He divides them 
ſomewhat more preciſely into opake, ſemi- 
opake, and tr 
either of one colour, as the turquois; or of 
various colours, as lazuli and jaſpar. (2) Se- 
mi opake, either have their co/ours permanent, 
as the agate, chalcedony, onyx, ſardonyx, 
cornelian, and beryl: or their colours vary, 


according to the poſition of the light, as th 


oculus cati, and opal. (3) 7 fones 


ar either evith colours; as the topaz and ja- 


cinth, 
fapk: uamarine, blue; and emerald 

phir, and ine, blue; emeraid 
or cheyfalite, * „ or ing thereof; 
r without colours, as the cryſtal, pleado- 
1 white ſaphire, and diamonc. 
Dr. Slare ſeems to make the . 
vity of ſtones their adequate ſtan 


ellow, or partaking thereof; gra- 


. 3 
5 8 I 
fire, and 


parent. (1) The opate are 


aby, and amethiſt,.red; ſaphir, water- 


** 


d; as our | 
author does in metals. He pms of ſeveral 
bodies which appear, in | 1 


ſtones, and are commonly. rank'd as ſuch; = 


5 bdut which, by the hydroſtatical ballance, are 
Some naturaliſts make more minute divi- 


found to want of the nec weight; ſuch, 
e. gr. is chalk, and various other bodies taken 
granted to be ſtones; ſome of which are 


but earth, ſulphur, and metal. Of the for- 
mer many fall 


ſays he, oy differing much in hardneſs, 
whether pebbles, flints, pretrified waters, &c. K 


ſhort of the ſtandard of ſtone, 
and others exceed it: whereas true ſtones, 


anſwer the ſame ftandard of ſpecific 2 1555 


as 2 4 to 1“ 


from counterfeit, which too oſten p 


The hydroſtatical ballance, ſays Mr. B, 
is of prime uſe in diſcerning 8 N 
is for 


— 


1 % mixture of me 


— reducik 


2 


„wherein impoſtors ſind more difficulty to 
| _— notable. alteration, without being diſ- 


covered. In ſeveral caſes, indeed, tis not very 
difficult to alter * ſpecific weight of a 99 
ticular body ; yer it may be i le to 
make any con alterations in the quality, 
_ unleſs by ſuch additions and tions as will 
- cauſe a ſenſible alteration in ſome other qualities, 
and fo ſubject the cheat to a diſcovery. He 
222 to give inſtances of diſcoveries he him- 
elf had made by this means . 

Many authors, not only among the ancients, 
but the moderns, are full of the virtues and 
| medicinal properties of precious ſtones; but 
their reputation, in this reſpect, is now not 

a lictle fallen, Yet, as the fragments of ſuch 
ſtones are. ſtill 3 by the phyſicians, in 
ſome of the molt celebrated compoſitions 3 as 
there are certain chemical preparations made 
of chem; and as ſeveral perſons of the great- 
eſt candour and experience, have related ſome 
conſiderable eſſects of certain gems, on their 


on particular obſervations ; and laſtly, as it 


is no way. improbable that ſome of the ſofter 
tones may have ſome conſiderable operations on 
the human body: it might be imprudent indiſ- 
_ criwinately to exclude them from any medicinal 
virtue at all, When much the greateſt part of 
their traditionary qualitſes are ſet aſide as fabu- 
* there will fill remain ſome, on as real, 
and well · warranted a footing, as many of our 
ther; medicines. ; 
On ſuch conſiderations the excellent Mr. 
. Boyle was 22 to . us that extraordi- 
piece of the origin virtues of gems ; 
| 1 — 9 ſhew, That ſuch - 
* ſtones were ori y in a fluid ſtate, or 
are made up ſuch ſubſtances as were 
40 formerly fluid ; and that many of their ge- 
_ «« neral virtues n e derived from the 
ſubſtances uſuall 1 the 
* wu * WI m 
_ « while the great variety, and the particular 
1 efficacy of their virtues ariſe from ſome 
« happy pn: ag ſubſtances of that commix- 
2 ture; e. gr. t _ eee, nature of the impreg- 
« nating liquor, the 
mixed with the petreſcent juice, and the like.” 
IJ To ſupport this by potheſis of the virtues of 
gems, he ſhews that ſeveral of e not 


mY .* Boyle Abr. Vol. Il. p. 328, 329. 


51 


t are ſo cloſe! 


_ tranſparent pebbles, whic 


2 Du r. 
e en cnnprnt, eee e. 


(130 \ 


We WEL Rent 3 but 


conſiſt alſo of other mineral adventitious 1 3 
which he argues from the eneſs of ſueh 


ſubſtances in ſome. ſtones ; the ſpecific 2 ; 


in others ; end the difordnt cinfmes. 3 


with in gems of the ſame ſpecies, ad! mn. 
w 


ſaphires, granats, and even diamonds, o 

ſome are yellow, ſome of other colours, and 
ſome almoſt like emeralds. There may 
the ore be in ſome germs numberleſs adventi- 


' tious pedo 7 ih ; but there is reaſon. to. think 


that fome of theſe torpuſcles may- be endued 
with ſeveral properties and medicinal virtues: 


there is a great difference among theſe impreg- 


nating particles, and probably a greater variety 


than is known by us: and Liflly,” many gems | 


are richly impregnated with theſe particles: 


why. then, may they not exert ſome power ? 


This is the ſubſtance of what is direQly e 


in behalf of 


4 this 15 cs of what — them 


% municate- nothing to the body, and ſo can 
© have no medicinal operation ; being uncon- 


5 
eh and other parts 


Which objection might be plauſible enough, 


to prevent the aſcribing avy medicinal virtues to 


them à priori; but can conclude nothing againſt 
what is warranted by ſo many facts, and ob- 
ſervations ; eſpecially, when there are ſeveral 
particulars, that obviate this objeftion. For a 
vigorous load. ſlone, tho frequently harder than 
many gems, is known to emit copious eſſiu via; 


and there are many which have been found to 
- have a manifeſt and inconvenient operation on 


the body, by being wore in the pocket, or 

held in the hand. Mr. bas found 8 
when cut would 
reſemble diamonds, that might be immediately 


brought to emit copious and ſtrong-ſcented 


teams. And if electrical attractions be owing 
to the effluvia of bodies heated by rubbing : 
very flight alterations may ſuffice to procure 
expirations from tranſparent gems, many of 
which are electrical, and even the bardeſt of all, 


wiz. diamonds, one of which Mr. Boyle kept 
by him, which upon a little 
proportion wherein it is | 


ien works er 
tract very vigorouſly. 


To that part of the objedion,: which pre- 
tends gems not to be digeſtable by the ca 


of the lomach, . that be 


1 


y locked up, — Neg by} 


a heat as that of the - 
of the body 


—— « 


; 
I 2 LY 
: * 
| 


5 bw PP . ; 4 


Diamond. 


4 3 Transparent: 2, Tranſparent Stones, are 2 
= gems. a Genus; theſe nearly reſemble gla 
- Aſmity with 
E %%. ſeem com 

glaſs is of ſalt and aſhes 
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ARENT STONES: © 
enough called Gems, ſo as to conſtitute” 
s, in many reſpects ; tho* they ſurpaſs it 


in hardneſs, ſolidity, ſimplicity, and difficulty of fuſion by the fire. They 


ds not know: how far the digeſtion of things 


Nor is it 


any ſen hange of bulk, figure, &c. as 
ems, when ſwallowed, are ſuppoſed to do. 
or ch make a kind of bullets of 


regulus of antimony, which they call + emcee 


perpetuæ, becauſe when they have performed 
tion in the body, and are diſcharged 
with the excrements, they may be uſed again 
and again for the ſame purpoſe. Nor do we 
know what analogy there may be between 


ſome | juices in the body, and thoſe mineral 
parts which impregnate gems ; for though 


oculus mundi be reckoned among the rare 
gems, yet if one of the beſt ſort be for a 


While kept in common water, it will receive 


an alteration obvious to the eye. Add, that 
Mr. Boyle has, without heat, obtained a ma- 


- nifeſt tincture from ſeveral hard bodies, and 
even from a tranſparent ſort of gems. 
whether ſome juices of the body, 


And 
aſſiſted by 
the natural heat thereof, may not ſerve for 
menſtrua to ſome gems, we will not ſay: but 
even the natural heat of the ſtomach, nay, 


Laan of the external parts of the body, 


for *tis certain, it makes a ſenſible alteration 


another, which, by means of water made a 
little more than luke-warm, might be brought 
in the dark. 4 

„if it be objected, that tis not likely 


Boyle Abr. Vol. III. p. 99. & ſeq. 


- ner of a ſalt; being hexagonal in the middle, 


and quenching in water or vi | 
may be made the baſis of artificial gems. But 


able, though not to digeſt precious 
- ones, yet to fetch out ſome of their virtues: of cryſtalline plates, 
may be eaſily ſeparated. ' A 
in the hardeſt fort of them: witneſs a dia- 
mond of Mr. Boyle's, which might have its 
_ eleAric faculty excited without rubbing, only 
by a languid degree of adventitious heat; and 


ſed of a fine er kind of ſalt and earth intimately mixed; as 
uſed by fire ()). Thoſe gems which are perfectly 
tranſparent, without any mixture of colour, come the neareſt to 3 
3. Cryſtal, ſeems entitled to the firſt place in this claſs; being a white, 
re, bright ſtone, capable of cutting glaſs, not eaſily fuſible by fire, formed 
a certain direction and concourſe of Radii, and Strata (z). 
4. The genuine diamond is a moſt pure, hard, ſolid, tranſparent, glitter- 
ing, precious ſtone; apparently the moſt perfect of all the gems of the cryſtal 


als. 


4 Sk 64 SE | kind; 
tions of themſelves, as they loſe none of their 


weight; it may be anſwered, that the anti- 
monial glaſs and cup communicate a ſtrong 


etie quality to wine and other liquors, | 


without ſuffering any ſenſible diminution of 


weight *. 

) This reſemblance ſhould not be much 
depended upon, as a proof that gems are com- 
poſed by nature after the manner of glaſs, 
which is an artificial thing, that differs in ſe- 
veral reſpects from gue? ſome of 'which ap- 
pear plainly flaky, feel ſoft like amber betwixt 
the teeth, with a kind of toughneſs, and both _ 
pulverize and endure the fire, in a different 
e 

2 -cryſtal is a ſoft tranſparent gem, 
ſomewhat - reſembling ice; it ſeems to ; 
„ after the man- 


and pyramidal at both ends. *Tis eaſily re- 
duced to powder, eſpecially after calcination, 
; and thus 


the art of making them, in this manner, to 
perſection, is not generally known; 0 


we have ſeen ſome, little inferior to natural 


45 even the diamond itſelf, except in hard- 


$. | | | $ 
Jeland cryſtal is a peculiar fort, conſiſting 

Joined her, which. 
cryſtal appear double, on ac- 
double refraction of the rays of 


through this 
count of the 
light +. ne oa. n hee 

A third kind of eryſtal is that mentioned 
by Dr. Lifter in the Philoſophical Tranc- 
actions; having a great ſmoothneſs, tranſpa- 
rency and luſtre, nearly "reſembling the dia- 


mond. It is found in different parts of Exp- 


+ See M. Huygens, and Sir 1/. Newton's Optics, | 


F 


kind ; excelling all bodies in 


6. The white ſaphir is akin to the diamond. The ſame may be ſaid of 


V1 


idity of its 
enduring the fierceſt fire for a very long time without | 
_ 5+ Baſtard-diamonds, or P/eude- Adamantes, of the purer kind, approach 


the true diamond; but are ſofter, leſs ſolid and tranſparent than it. . 


melting (a). 


reſlecting of light ; and 


Ba 


White japbir, - 


the oriental amethyſt, which is colourleſs, either by nature, or art. And the A. 
topaz, and chryſolite, when diſcharged of their colour, approach to the Sax. 
nature of diamond (4), The true Aſtroites, which in the ſun-ſhine darts „ 
rays of light from a certain fix d point, belongs alſo to the tranſparent kind, 9% 


and tranſparency. 


colour, approach to the nature of the former, only with the addition of ſome 
metalline pigment, or other fix d foſſil body; which is intimately mixed and 
incorporated with them in their firſt formation: as may be gathered from the 
reſemblance of colours, as well as from the manner of making artificial gems. 

8. To this claſs belong the amethyſt, beryl, carbuncle, chryſolite, gra- 


nate, hyacinth, opal, ruby, ſaphir, emerald, topaz; likewiſe all colour'd” 
And the value of theſe alſo depends upon their degree of hard - 
neſs, ſolidity, purity, ſimplicity, and bl 


cryſtals. 


( The diamond is often blemiſh'd, with 


white, yellow, or black ſpots, which greatly 


diminiſh the value; whence various ways have 
been tried to get them out. 
different colours, white, / yellowiſh, bluiſh, red- 
diſh, &. Diamonds conſiſt of cryſtal plates 
or /amine, 1 the nature of e 

ſtal; ſo that ſkilful lapidaries can ſeparate 
ch with the edge of a knife x. They are 


not calcinable by common fire; nor in the 
focus of a burning glaſs, if only the plain 
flat ſurfaces are thus expoſed to the ſun's rays; 


but if the of the plates are turned to the 
ron they ſplit, ſeparate, and run into a kind 
aſs, which has not the luftre of a dia- 


1 
_ They are chiefly found in the Ea, 


Indies and Braxil. The manner of making 


artificial diamonds at Paris deſerves to be en- 


uired into. 


* (8) The faphir comes neareſt to the diamond 


in hardneſs, ſplendor, and tranſ . Tt 
is of two kinds, the one pale, called the fe- 
male ſaphir, the other blue, or ſky- coloured, 
with a reddiſh, or purſe refraction, called the 
mele. Saphires are brought from different 
parts of the af. ladies, and are thence called 


Oriental ſaphires: others are found in Si, 


and Bohemia ; and are called Occidental, Thbe 
colour of the blue ſaphires may be diſcharged 


* See Byle b, Vol: III. p.164. & ſeq. | 


They are of 


| fire, yields a ſubtile 


; : 4 


A ſhort account of the more curious tranſparents 


<> coloured pems. ; 
(e) The raby js a bright, tranſparent, 


„of conſiderable: hardneſs. It is of four 
_— differing in degree of redneſs ; wiz. (1) 
the true 


5 r et pe rt pads. . 
7. Thoſe gems which, tho? tranſparent, are tinged with ſome beautiful 


z 


Value. 


« 
* 
* 

1 


# 
1 


ruby, or carbuncle; (2) the balaftus, 


having but a faint redneſs ; (3) the rubicullun, 


of a degree of redneſs betwixt the former two: 


and (4) the /pona/cus, which is ſofter, and leſs 
reſplendent than the true ruby. The beſt are 
found in the iſland  Cey/ovw. Some pretend to 


have extracted tinctures from them; N 
appre the proofs are not clear and direct. 


though we 
emerald is a beautifully green, tranſ- 


parent, glittering gem, but confiderably brittle, 


ſo as ſometimes: to crack ſpontaneouſly ; which 
has given occaſion to ſeveral conceits. It is 
either oriental, or occidental; the oriental is 
by much the beſt. The other, which comes 
from Peru, has neither the ſame luſtre, nor 


clearneſs. It is remarkable, that the pow- 


der of this gem, being thrown upon a clear 


with copper, or a fine metallic 
ſulphur. This may afford a hint for enquiry, 
whether (1) the coloured gems are * . 
with metallic particles ? (2) whether they da 
not conſiſt of two parts, viz, one chat is cry- 
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n <Y o e % 
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— 
* 
* 
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ve flame, and loſes ite 
colour; whence one might ſuſpect the ſtone 
to be tinged 


and fixed, and another that is ſulpbu- | 
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Semi tranſe- | 
rent. 


* r JHEMISTR 1. | 
> Ol (89 of SEMI-TRANSPARENT STONES... 


1. Between grow, and opake ſtones we find an intermediate kind, Ds 
norte called Emi-rranſparent; as being of a more cor apound nature than 
e former. e 


2. The chief among theſe are the agate, ſand, another ſort of Aftroites, 


| the true Armenian ſtone, the toad-ſtone, the corn nt chalcedony, helio- 


Value. 


trope, or true oriental jaſper, true Lapis Lazuli, Lapis Nephriticus, Leu 


4 thalmus, Melacbites, 
i 


zauty of colour. þ 


Hr, Sardius, 12705 Se 
ich are found different in degree of ley, Hara 
give the value to theſe, are alſo por ar 


(3. of OPAKE STONES. 


ates, and Turgquois , 
The qualities which 
dneſs, SURE IO: ang 4 


4% The! other tones are of the opake kind; as the Tr Bak Boy =; 
| Aſbeſtos, Belemnites, Gypſum, Hematites, jaſper, jews-ſtone, touch-ſtone, - 
load - ſtone, marble, whether white, ab-colonnd, yellow, brown, or black, 
rphire both red and green, Opbites, Oſteocolla, pumice, lime-ſtone, whet- . 

mm mill- ſtone, flint, Tapes ets; emery, tale and tripoli, "Rk > 


reous itt and (3) N the colours 


Feen may not have ſome medicinal virtue, dif- 
t 


from their abſorbing. quality ? 


The amethy, is a tranſparent gem, of a vio-. 


Jet colour, betwixt red and blue, but not very 
vivid: this alſo is ſomewhat brittle, apt to crack, 
and receive ſcratches in the wearing: whence 
it is not highly prized. Some pretend to ex- 
tra a tinQure from it ; but we ſhould remember 
that certain menſtruums will acquire a colour, 
by Randing in the containing glaſs, without 
coming in contact with any other ſenſible body. 


being a tranſparent gem, of a ſhining gold- 
4 z the oriental are very hard, and of a 


and (oft ikke cry ſtal. 


The is a beautiful , exhibiting a 
eat ple 4 of colours, erg to the Þ | 
| — 5 refrangibility of the rays. of ligbt; and 
thus beſides white and black, it appears 
blue, purple, green, yellow, or red. The bit 
' opals come from India, the ordinary fort from 


either 


Eoypt, Hu ary, Denmark, &c. They are 
5 to — in a ſoft lone, marked with 
blackith lines, 

'The Hacinth, or Jacinth, is a yellowidh- -red 


| gem, dificring in degrees of colour ſome 
ted as cinnabar, others the colour of ſaffron, 


others. of yellow amber, &c, which are leſs 
elleemed. The occidental are better than thoſe 
of Si/cfia, Bobemia, or France, 


| The ebryſolite is a 
than the emerald,  gren-eolou 1 8 ſo 
as ſometimes to appear reddiſh. It is fo toft, | 
that by _ to the file. | g 
for a further account of getbe, ſee. RY 
Boot, "Mz. Boyle, and. Dr. Woodward. 


4 fours account of the more curious Jemi-tranſ- 


parent flones. — : x 

1) eee is of a blue colour, | 

ſomewhat o brittle, ſpeckled, or mar- 
bled, with — 


it ; and they are often found together in the 
ſame matrix, and uſed indiſcriminately ſor 


each other. The painter employ it as a fine. 
beautiful, colour, but the European are fouliſh, on 


he /apis Ae or azure ſtone, is an almok 
Ry hard, blue ſtone, full of veins, and ſpots 
of gold and filver. It is of two ſorts, oriental 
or eccidtntal; the firit is the fineſt; and affords 
the ultramarine, which never changes its colour, 
whereas the Cer mam ſort is apt to turm green 
in painting. The beſt is that of a deep blue. 
colour, ſpeckled with. gol, bard to break, 
and 3 of enduring the ee alcer- 
2 The onyx among cha jonas is the. 1 
fardonix, an. opake tone, wherein a black, or 
dark blue ground, i encompaſſed by à white 
circle, There is alſo a tranſparent onyx, re- 
ſembling the colour of a man's nail; from 


nnm PIER 1 


iſh and ROY coloured ſpots, . 
like the lapis laæuli, which differs little from 
The #2pax was the chry/olithes of the ancients, 


55 iy; * 
„ erer. 5 


efquir , and has accordi ly been oſecuted b 
2 Rods later mene Bode, Tere By 
themſelves in 


2 2. have diſting 


e es go and other of 


the ſoſſil tribe, ab ove, Nature, 2 
him, obſerves one general law in the production 
2 nts, ones, and metals, which all equally. 
from their ſeveral. ſeeds, and grow 52 
Thi ſentiment indeed. is not quite new: 
Ear us that Mutianus and 'Theophraftus 2 
| that ſtones roduced Hones. But 
Foun 4 1 gy yiem in a new light, and 
upports.it by arguments were ſtray 
In the walls 


are of living rock, a great number of names 
have been cut by perſons who. have viſited the 
ſame z which names, tho? originally dented, or 
In ereus, are now found in relieyo, ftar 
out one fourth of an inch from the face 
ing. rock. Now this, be argues, could not 
otherwiſe happen. Bow by ſuppoſing the. dents 
gradually filled up with ſome matter ouzing 
out of the rock, and which _ ouzed more 
: plengially than was for filling the 
come from the body 
conſolidated, or healed. up. the wound made by 
the knife or chiſſel, as the callus formed on 
a fractured bone by the extravaſated nutritious 
juice of the bone fills up the fracture, and 
riſes beyond the ſurface of the bone. The 
like, is obſerved. in the barks, of trees, cut in 
the ſame. manner. y, the like. conſolida- 
tions were ſhewn, by. M. Tournefart to the royal 
; academy, in ſtones, . as. the  <tites,. or 
eagle's ſtone, and ſome others freſh dug up, 
| From. the whole he concludes, that ſtones grow 


the quarry 3, that, of conſequence they are 


ed 3. and that the fame juice which feeds them, 
ſerves to 8 their parts when broken; and, 
in a word, that they. are organized, and draw 
their nutritious. LINE ce from the earth, through 
their ſurſaee, which filters it, and ſerves as a 
fort .of bark. The progreſs. and diſtribution 


of ſuch Juice through all parts of ſo hard a 


body, he adds, is difficult to conceive 3 but 

not more ſo than that of the juice of ſome trees 

of very wood, as that of B, gf, called 

frog: Wood, * of * or even e which 
all allow to be a plant. | 


; I Memoir, & Þ dead. an. 1703. _ 
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walls of the labyrinth of ue ö flantiy i in form of à volute, and the lapis Ju- | 


muſt. have 
f the ſtone, and have 


£ „ens Mis TRY. - 


ä - Os ſome are mor dtd ror to. Bl 
. e enen $9, ty 


PE, 


add that fone a far 
(pl, they might F 2 2 
date ſomne — whoſe pe te ie be 


accounted for without rt rt them to have 


aroſe from a ſort of 


5, e. from a germ, 
where in the organical 


of ſuch ſtones were 


8 8 . 


are in their ſeeds. The -cornua_Ammanis, lapir 
Fudaicus, afiroites, 2 toad- Mone, cryſtals, 
the ſeveral ſpecies of pyrites, ſea-muſhrooms, 
and infinite others, ſuppoſe their particular ſeeds, 
as much as common muſhrooms, 'traffiles, 
divers ſpecies of moſs do, whole ſeeds were be- 
ver yet diſcovered. * 
The. cornea e for inſtance, - is con 


daicus of an olive fluted without fide: now, 
whence this uniform ſtructure, unleſs from a 


ſeed containing it in embryo? Who, moulded = 


it ſo accurately ; and where are the moulds it 
was faſhioned in? Nothing like them ever was 


found, even whefe 6 
abundance. | 


Boot, bi numerous 
about the regular figure affefted 
concludes, it is as — hed by cry, 
the leaves and flowers of any plant; ——— 
the whole to an architectonic ſpirit, and a kind 
of faculty, which he calls fer matrix. But is 


it not better to ſuppoſe they have n kind of 


— 4 and that the juice they derive from the 
to which they grow, does, as it were, 
hatch, and extend them to their dettined bulk ? 
Laſtly, that immenſe quantity of round pebbles, 
wherewith the Crax of Arles is covered, for 
ſeventy. miles round, ſeems to require the — 
origin; and accordingly, Fab. de Piereſc, who 
held; that: ſtones from ſeeds, though in 
a different manner from M. Tournefort, look - 
ed on this plain- as « conviacing er n 

Inion *. 

But this doctrine ſcems, in good meaſure, 
2 Mr. Boyle, 9 to 
prove, that gems, in part were o 
nally in a ſtate of fluidity. Bi f 
from a great number of confderations: 28 


(i) The tramſparenq of thoſe ſtones 3 which 


is a quality depending on ſuch an order of 
the conſtituent particles, as cannot well ariſe 


without ſappoſing them originally capable of 
being moved with the ſmalleſt impulſe, and 


of giving way to the rays of light. (2) _ | 
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earth, 


Boles. 


Character. if ; To this laſt claſs 
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they may be wrought 


into a paſte; and hence denominated boles, but not ſoluble either by water 


bl 


of 'nitre, alum; vitriol, or the like in water. 
(3) The texture, which nearly reſembles that 


of ſeveral ooagulations of bodies formerly fluid. 


Thus, diſſolved ſalts, filver, c. are found to 


ooagulate into maſſes of à thin flaky contex- 


ture; and the like texture. Mr. Boyle has 


obſerved in divers gems, which, even to the 
naked eye, have appeared full of parallel com- 


| miſſures, made by the contiguous edges of little 
thin plates of ſtone, lying one bow another,' 


like the leaves of a book a little opened. 


Add, that the microſcope ' diſcovers a parallel 


- AruQure, even in the moſt compact of all, the 


diamond: whence proceeds what they call the 

in of _ ſtones, and the 2 nay 
impoſſibility of cleaving them againſt this grain 
without breaking. 5 The — of many 


of them appearing to be adventitious, and de- 


rived from ſome tinging mineral, which could 


not be ſo well imparted to them, unleſs in a 


ſtate of fluidity. Accordingly, many gems 
have been deprived of — colour, by con- 
tinuing long in the fire; and the experience 

Boot affirms, that this will hold of all gems, 
except the Bohemian granat. Hence it is that 
the fire alters the colours of many gems, after 
the ſame manner as it does thoſe of divers foſ- 
fil pigments. | Add, that ſome gems, which 
the lapidaries, without ſcruple, affirm to be of 
the laſs of rubies, ſaphires, c. are either 


colourleſs, or have different colours from thoſe _ 


which uſually belong to them. (5) From 
beterogeneous matters being frequently found 


- incloſed in ſolid gems ; particularly flies, ftraws, 


raſhoppers, drops of liquor, Ge. | 
The fold fate of ſtones then ſeems almoſt 
inconteſtible: and 'accordingly M.  Tournefort 
himſelf is forced to allow of it in ſome caſes: 
He even makes uſe of the notion, to account 
for the formation of divers uniformly figured 
ſtones, as the ſpecies of prebtinites conchites, 
mytulites, oftracites, nautilities, echinites, &c. 
The Aflaid ſeeds of | theſe ſtones be ſuppoſes 
to have been received into the cavities of their 


| Correſponding ſhells, the pefen, concha, mytulus, 


2 ilus, echinut, &c. and thus moulded 
to the figures wherein we fee them, Nor 
1 " 


wr 


* 


the firſt unite and bind together thoſe of the 
b 2 C = WIE "4 ſecond 
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only matter 


* 


: 


Cimolia, 


r 
fals which we ſee ariſe from the diſſolutions ſtones as inconſiſtent with their ari * 


ſemen: F there be a ſeminal and plaſlit 
ſays he, in flones, *vhy may it not be harboured 


in liquid principles ; when wwe fre that the ſeed 
of animals, from which ariſt hard ſolid bones, 


contained in a fluid vehicle; which we ſu 
is the 'caſe in animals: but the proper ſeed, 
or ſtamen itſelf, muſt inevitably be a fold, ac · 


Fe A the notion of a ſeed, which is no. 
thin 


a 
| we ſubjoin earths © which are native foflils, uſually ſome- 
© what unctuous, ſo that when mixed up with water, 


4 


gor fire,” Such are 4z3lh, or white clay, Axungia Terre, or Arungia Lune, - 


FF ; 


is at firfl a fluid? In reality, a ſeed may be 


t a little organized body, wherein alt 


the parts of the future production are contained 


in ſmall; the production itſelf is only the ſeed 


enlarged, ſo as to ſhew its ſeveral parts to the 
eye. 


8 | | 
onſ. Geoffroy ſuppoſes, that earth alone, 


the earth may be mixed with ſalts and ſulphurs, 


it does happen, and | 
without any at all; as the common ſtones of 
quarries, white flints, Se. * 

Earth, according to this philoſopher, con- 
fiſts of two kinds of primitive parts; the one 
in very thin equable plates, | the a 
kinds of ir figures. When the 


3 


* 


* 85 


| Bat fluidity is inconfiſtent with any ſuch 


7 


Cimolia, fullers- earth, boles white and Anenian; the Chian, Eretrian, Lem- 

nian and Malteſe earths; ruddle; Samian, Swim fan, Toca ian, and all the 

ſeal'd earths. But there are others of a dryer, and leaner kind; as chalk, ; 
ochre X r and marl D. PPFFCFPTPTTTFVTCCVT 
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it will connect, or. bind together the parts 
thereof, by means of this juice; and after- 
wards; in proportion as the watery part eva- 
porates, the. com will grow harder, 
and at laſt become ſtone. Add, that it will 


* 
8 55 


23 


„ 


2 
FS ; 


: 
48 3 "ys 
\ 4 8 + + 6. wk "0" " 2 n x, £ — 32 % 
£353 wap nn. % Fat 6.4 E448 5 s 
N42 a l 4 N S * 8 en Eo 8 2 N 22 * 0 i 
) Ln 1 ? 8. 
— s * 


* E which ure little elſe ban — "M 
© ether, 1 a very il quantity 

ing epd eee which leaves chem Fit Giable, 

Ii eaſy to imagine infinite degrees between theſe. 

The parti — circumſtances which attend 


the ſtones, vary the effect of theſe 


portion o 


2 principles divers ways. For inſtance, 
if a this cryſtalline juice, diluted in 
- water, chance to be ſurrounded with earth, 
und the Juice be not in PrP ſafficient to 
EE 
«evaporates ; will ariſe a mais, 

i „ and ae" 


diſſimilar, and —_— 


as the 


4 


1. 


Ie 


7 © 
Se This 19 
the maſs, only 
middle will be tranſparent, and covered 
with an opake cruſt. Such are agats, &c. 


- 


On the contrary, if the cryſtalline Juice be, 


by any cauſe whatever,” driven' from 


toward the circumference, there will be a pure 
earth in the middle of a ſtone, tolerably tranſ- 


_ attrition ; and called fand from the ſmallneſs, 
little coheſion, and dryneſs of the grains. 
Dr. | Lifter obſerves, that the real ſand is of a 


divides the Engl; Tands into two elaſſes: the 
FFA 


b 


* 
* 
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Semi. metal, 1, The ſeventh e 
their charac- 
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tranſparent pebbles, naturally found on the 


mountains, and not calcinable; and theſe he 
Further divides into fire and coarſe 3 ſubdividing 
each according to. their colours, into white, 


grey, reddiſh, brown, c. The ſecond, fof+ 


or /mooth; which he ſubdivides into one with 
flat particles, broke from lime-ſtones ; another 
with ver- lil particles, and a third with gold. 
like particles : | 
It ſeems to be the office of ſand to make 
unctuous earths fertile, and fit to ſupport vege- 


tables, &c. For earth alone, we find, is liable 


to coaleſce, and gather into a hard, coherent 

maſs, as appears in clay; and being thus im- 

bodied, and as it were * together, is no 

way diſpoſed to nouri 

ſach earth be mixed with ſand, its pores are 

thereby kept open, and the” earth. itſelf looſe, 
as thus to give room for the juices to aſ- 


cend, and for plants to be nouriſhed thereby. 


A vegetable planted only either in ſand, or in 


a fat glebe, or in earth, receives little growth 
or increaſe ; but a mixture of both renders the 
maſs feitile. In effect, earth is in ſome mea- 


vegetables. But if 
of medicinal earths, and ſome marls. ; 


A 
* - 7 
2 


1 n 


known, true metals, or elſe bodies ſo near akin thereto, that they may 2 
| | : 


but is now found in ſeveral other countries. 


It drinks up, and ferments with acids; and 
- is therefore ſucceſsfully uſed in acidities of the 
firſt paſſages, and particularly in the feart- 
burn; it ſoſtens the acrimony of the fluids, 


and checks the violent motion of the bile, 


and conſequently proves of ſervice in ſome 


kinds of fluxes Under this ſpecies of 


earths, fumice, rotten-flone, &c. may be com- 


The ſecond, or the compound kind of earths 


take in the different bo/es, as the red, white, 


and 6rown ; moſt clays; eſpecially all the fat 
ones, which are wrought up and dried into 
potter's ware; fullers earth ; the ſeveral kinds 


Bole is a  different-co!loured earth 


[fatter than marl, but leſs fat than clay, ſome- 


what ſoluble in the mouth, of a rough taſte, 
and ſtains the fingers. Only the Armenian and 
common bole are employed for medicinal pur- 


. Poſes ; being accounted aſtringents and-ſoftners 


of acrimony, when internally given; and dry- 


ſure made organical by mears of ſand ; pores ing 


and ſpaces ſomcthing analogous to veſſels, being 


hereby maintained, by which the juices may be 
conveyed, prepared, digeſted, circulated, and at 


length diſcharged ; as will hereafter be thewn in 


treating of vegetables, 
|  Hiflary of earths. 

Earth is an infipid, opake, foffil body, indi/- 
foluble by fire, water or air, more fufible than 


one, Hill friable, and uſually ſomewhat unftuous. 


Farths are diviced into /imple or immutable, ard 
compound; tho? perhaps there is no ſuch thing 


as a ſtrictly ſimple earth; Mr. Boz/e having ob- 
ſerved that neither nature nor art appears to 
afford any elementary earth; at leaſt ſome 


which ſeem of the ſimpleſt ſoris are found upon 

examination to have qualities not aſcribed to 

pure earth +. | 2 IE 
To the firſt kind are reducible chall, which 


is the ſimpleſt and drieft of all carta, as hav- 


gene . Different kinds of earth come under 
e Cenomination of chalk ; among which thoſe 
uſed in phyſic are the white chalk and red oker. 
The beſt white chalk called terra Cretica, was 


| © Gee Phil. Tranſa#. No. 164. 
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clay are almoſt 


ſlippery earth; and being held for ſome: time 


in the mouth, leaves an impreſſion on the 
tongue, ſomething 
fat. When freſh dug, it may be moulded into 


between that of ſoap and 


any figure, like ſoft wax; and by fire be 
changed to a ftony hardneſs. The ſpecies of 
numberleſs; ſeveral of which 
ſhould ſeem to + deſerve the title of fimple 


_ earths; tho' on a ſtrict examen they appear 


very compound. Thus Mr. Boy/e thinks to- 


bacco · pipe clay, by reaſon of its . white - 


neſs, and inſipidity, may with almoſt as much 


probability, be accounted elementary, as any | 
other native earth; and * er + 

well baked, may ſometimes be made to ſtrike 
fire; and we have frequently found, that two 
pieces of new tobacco · pipe, being briſkly 
_ rubbed together, would in a minute or two 
ing no diſcernible fatneſs at all, and appears to 
be denſe and brittle, readily ſtains the fingers, 
and flicks to the . without any aſtrin- 


grow warm, and being immediately ſmelt to, 
manifeſtly afford a rank ſcent, between ſul - 


phureous and - bituminous ; almoſt like that | 


which proceeds from pebbles and flints rubbed 


hard againſt each other ; as if tobacco-pipe clay 


were not a true earth, but a fine white ſand, 


i ſeen. 
+ See Bolt Abr. Vol. III. p. 452. 


* 
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paſs for the ſame; nay, and by 


compound of theſe may be properly reduced to three kinds. Semi- metals cin. 


compoſed of a true metal combined with a ſalt : hich are uſually known by Vurial. 


the names of Atramenta Sutoria; Chalcantba ; and vitriols. Theſe again are 


of two kinds: ſome wherein the ingredient-metal is iron, diſtinguiſhable by purerie. 


their green colour; others whoſe i 


ient- metal is copper, remarkable for 


their beautiful blue colour. For the other metals, it does not appear they un- 


dergo any diflolution in mines; as their ſolvents, being the acid ſpirits of 
nitre, or ſea-ſalt, are rarely met with there. Whence we ſcarce find any ſuch Fan copper. | 


thing as diſſolved or concrete juices of gold, filver, mercury, lead or tin, and 


never in any large quantity. Tis true the metalli 
acid; but then it is ſcarce reducible into cryſtals: inſtead 


ſolved by a we 


of which, letting go its acid, it immediately turns into powder of ceruſs: 


and the ſame holds true of tin. 


2. All foſſil vitriols, therefore, hitherto diſcovered, conſiſt either of iron 


+ 


or copper. Not but the ſmall fragments orduſt of other metals may chance 


to be mixed with vitriol, when in a ſtate of ſolution, and thus 
maſs therewith ; but that other metals may equally be diſſolved 


into a 


the ſame 


ſolvent, and intimately united therewith, does not appear. 


3. Iron and cop 
ſeparated: therefrom by 


have the ſame ſolvent, viz. an acid, which may be 
a ſtrong fire ; and this acid is known 


the name of 


ſpirit, or oil of vitriol: the ſame may alſo be procured by art, from alum, or 


%%% 


are made, is a pure ſort of clay, which yet is 
ſometimes ſomewhat fuſible in a violent fire ; 
and will ſtrilce fire with ſteel, almoſt like a 
flint; to which it. approaches in ſpecific gra- 


vity. And the like has been found to obtain 
in an imitation of porcellane with a. ſort of 


Enel;þ elay *. | 

Dr. Lifter makes clay a genus, almoſt as 
_ extenſive as earth itſelf ; dividing clays into 
two grand claſſes, under the titles of pure 
and mix'd. The former are ſoft and ſoluble 
in the mouth, and have little or no grittineſs ; 
and theſe are ſubdivided into greaſy, which 
include the medicinal earths, or terre fil. 
late, as ful'er's earth, yellow, brown, and 
white; boles, cow-ſhot clay; and a dark 
blue clay: har and dufly, when dry, as 
Creta, properly fo called, or the wilk-white 


clay of the iſle of Fight; potter v. clay, yel- 


low, blue, and red: and #oxy, when dry, as 
the ſeveral forts of ſtone clays, and clunch. 


lid clays be ſubdivides into thoſe with 


round ſand or pebble ; as the yellow loam of 
Kipworth-Moer ; the red fandy clay near Rip- 
pox, &c. and thoſe with flat or thin ſand, 
glittering with vice ; as crouch-white clay, 


© See Boyle Abr. Vol. III. p. 422, & 423. 
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collected 
grey or bluiſh tobacco- pipe clay, and a red 
clay in the red ſand rock at Rotberam . 
"he medicinal carths are very numerous, 
and by ſome comprehended under the _ 
of clays; their virtues being nearly the ſame : 
a hiſtory of them has been long expected with 
impatience. ' L | | 
arles likewiſe are of different kinds and 
various colours : the earth generally known 
by the name of marle, is a light friable ſub- 
ſtance, of a middle nature between clay and 


chalk, but ne ther ſo fat as clay, nor ſo deuſe 


as chalk ; and fticks to the tongae | 
There are many other ſpecies of nd 

earths. For Fannochio, an eminent Hallau 

mineraliſt, informs us, that a ſort of reddiſh 


earth often contains the richeſt metals: Mr. 


Boyle has found finely 6gur'd cryſtals to grow 
in a red earth ; ane fo ptr ure earth 
ſent him from the North of England, which 
contain'd a large quantity of lead. An ex- 
perienced writer on on cp and ſilver mines 
of America, obſerves that gold itſelf iz fre- 
quently diſguiſed under the appearance of a 
reddiſh-earth. And our Ell okers are 


richer in iron eyen than ſome ores of that 
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of lead may be diſ- 


Species of vi- 


trioli 


Green. 


Blue. 


White. ” 


Red. 
Cyprian,what. 


Sory, what. 


Melenteria 
«vhat. 


__witri 


ee of 
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collected from the fumes of 5 —— and ſulphur 
the ſame 


are generated and produced from 


matrix,” viz. the Lapis Pyrites 


redundant r ee, to powder, and diſſolved in water is left to ſhoot 


on ſlips of wood. Otherwiſe, it may 


alſo be produced immediately from the 


ancient Mi, by a natural ſolution and cryſtallization. Mu 
4. Vitriol then is of five kinds: 1. Green, compoſed of iron and ſpirit of 


ſulphur, much commended for its medicinal virtues,” and the beſt for ink. 
unded of much iron, and a little 
ſulphur. A ſolution of this in water tinges iron 


2. Blue, com 


4 
L 


a ruddy copper · colour, 


* 


which diſcovers the admixture of copper. 3. White, which ſhews no great 
difference from green, except what it probably owes to the greater degree of 
heat in its origination, as is confirmed from the factitious kind; in every other 
* 5 the two perfectly agree. 4. Chalcites, or the true Chalcanthum,: or 


red vitriol; which is alſo near akin to the green, and reſolves into the ſame 


e e 0 Perhaps there may be ſome mixture of copper in it; but its chief 
i 


ingre 


ents ſeem to be iron, and the acid of ſulphur. 
rian ; which is of a perfect blue colour, and compoſed of copper and the 


5. Cyprian, or Hunga- 


ſame acid of ſulphur. From hence ariſes the Sory, which is a hard, ſharp, 
coarſe unctuous glebous ſubſtance; ſeeming to be condenſed juice of vitriol ; 


of a black, or aſh-colour; and which becomes vitriol e of water 
And Melenteria, which is likewiſe of a black or ath- 
cauſtic z is probably of the ſame origin and production. 


colour, glebous and 


5. In all theſe therefore, iron and copper make the baſis; the acid of ſul- 


phur affords the ſolvent; the water w. 


ich dilutes the acid and arranges the 


arts of the metal, gives the figure and tranſparency. Hence from the dif- 
rent proportion of theſe three, may all thoſe diverſities be accounted for, 


which are ſpoke of by the ancients. In effect, water with the acid ſpirit of 
ſulphur, iron, or copper, mixed and combined in a certain proporti 


thoſe called native vitriols (g). 


Natural hiftory of witriol., © 
(2) Vitriol is of two kinds, natural and 
factitious. The natural is found of four dif- 
ferent colours; wiz. white, blue, a bluiſh 
A IT IC 
There are very large quantities of native 
vitriol found in caverns of the copper- mines 
at Grflar in Germany; being ſometimes in 
lumps, br pieces, like ificles, of a great length 
and thickneſs: and this is fold common, 
tho' moſt people have thought it faQitious ; 
whereas it is only refined by art, or diſſolved 


in water, and ſuffer d to cryltallize. | The 
Mincra Martis ſolaris Haſfiaca, as it is called, 


in tract of time depoſites its ſulphureous na- 
ture, and becomes vitriolic ; after the man- 
ner of our pyrites, of which copperas is made. 

The white vitriol comes from Germany, in 
the form of loaves or lumps, reſembling white 


| ſugar; of aſweetiſh and nauſeous ſty ptie taſte, 


ortion, form 
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"Tis found in cettain mines in form ofa do wi x 


effloreſcence; which being collected and Ui! 

olyed in water, when the ſuperfidous'hymi- 
dity is evaporated, it concretes into a white 
ſolid maſs 1] ears, | 
to conſiſt of a ferruginous fubſtance, or im- 


3 iron ore, with a ſmall mixture of ca · 
gentle expeditious emetſe 5 
Ble utrlol is differentl denominated, ac 


cording to the different places it comes from ; _ 


as Roman , Cyprian, Hungarian, : Ec. This we 


meet with uſually in the form of dry hard 


beautiful blue cryſtats, of a chomboidal figure, 
ſquat, and conſiſting of ten ſides. Its beauti- 


copper it partakes of: tis of a very rough, 
or ſtyptic taſte, and accordingly is uſed as a 


ſyptic in medicine, This vitriol is obtain'd 
in various ways; ix. | 


r diſſolved by ſpirit of | 


amine, or lead. It i: uſed in medicine a6 


3 vit ; li , 7 * 45 
earths, 


_ abovementioned z which being dug up, expoſed to the air, diſcharged of its | 


It appears, upon examination, 


ful blue colour is manifeſtly owing to the 


3 
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The . of- Os ea r 5 van. 
ad (2) Semi · metals compoſed of a true metal and a ſulphur combined to; ð 
grier To this head chiefly belong native cinnabar, which is foundin MINES Cimagkr. ef 
a coalition of ſulphur and mereury melted together by the ſabterrane- 0 
ous heat; as appears from the manner of making factitious cinnabar (4). 
This, which makes the minium of the ancients, may eaſily be reſolved a- Mixium, 
gain into a true ſulphur and mercury. Whence it appears that a real ſul · 5 
Fur is een een ſy by natural means alone. 


7775 8 2 + 5 
earths, bones, and particular pyrites. 5 15g 3 


Galen time it was made by the natural heat in vitrio ariſes from the difference wherein 


of the ſun, exhaling the humidity of a vitrio- 


lic water in Cyprus. In ſome parts of Fas- 


it is now made by boiling and evaporat- 


a water of the ſame ki to a due con- 

ce; then ſuffering it to ſhoot. Andin 
_ rs of Germany it is made by waſhin 

al colour particular earth, with dit 

—.— oured v6 ae like ruſt of 


iron and ver 


The = a bluiſh green caſt is ob- 
tain'd in the ſame manner; and its colour 


appears owing "eo its participating both" of 
pper. 


iron and co 
The common vitriel or Englifh cop- 


erat, is made at ord in the following 
manner, from 3 ich are round, pon- 
derous, cloſe ſtones, of a duſky colour on the 
outſide, but having their inner ſubſtance ra- 
diated like a ſtar from the centre to the dir - 
cumference. They originally yield no taſte 
e e e, Whenjealcized, they yield 
x, Suſſex; &c. ey 
has ihe that of brimſtone; and leave a 
red calx containing iron behind. Expoſed to 
the open air in heaps, for a length of time, 
feem to ferment, heave, well, crack, 
fall to pieces; and then yield a white 
| — effloreſcente of an acrid ſtyptic taſte : 
undd thus the white ſubſtance of the ſtone ſeems 
to diſſol ve and fall to duſt, of a ſaline, vitri- 
olie and ſulphureous taſte and ſmell. | 
A A heap: of theſe: tones, two or three foot 
bow — 'they lay in'a bed well ramm'd ; 
where, being turn'd once in fix months, in 
five or fix years, ds athens dal 


rain, they hs to diſlolve, and yield a li 


1 —.—. 
ciſtern into a leaden and à quantity 


of iron added thereto, in two or throe das - 
che boiling is compleated ; care having been 


taken all along, to ſupply it with freſh quan- 
tities of iron, to reſtore the boiling, when- 


ever it ſeems to abate ; when boil d ſuffici- 


ently, tis drawn off into a cooler with ſticks 
acroſs, where it is left 14 or 15 days to ſhoot, 


26538 


0 * 


dkeme noe ſa 


the ſalt or acid is receiv'd: in blue, the ſalt is 


join'd with copper 3 in | cave. with iron; in 


white, with calamine, or ferruginous earth 
mix'd. with lead, or tin. As to red vitriol, 
called co/cothar, its colour is adventitious, and 
ſeems to ariſe from a ca'cination which the 


vitriol — either by art, or ſome ſub · 
terraneous fire 


pars und an x combined: that the water 
ves tranſparency, or ine form 
the acid diſſolves * and hos 


A The uſes of copperas ea Mk. 


e the of 
— IJ in = 1 . 


tanning and dreſſing leather, &c. And from 


hence is prepared oil of vitriol z eee ag 
is ot aro 24h 


| Narecal bifory of eiuicinnabar wha) 
055 Native cinnabar is found inquickfilver- 
mines; though it has likewiſe its own mines, 
of which thoſe: in Spain are famous; it is 
likewiſe found in Hungary, Bohemia, Htaly, 


— It is a hard, Lungs randy 
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antimony, conſiſts of a true foſſil ſulphur, and à matter much eg 8 
metal; which if it could be rendered malleable, | 


* 


Atte, by the 


would become of a perk 


metalline nature, and make the ſeventh in the claſs of metals. But ſuch me- 
thod of purifying antimony is hitherto unknown; tho? Mr. Boyle affirms that 
a true fluid mercury had by a ſecret proceſs been procured from it: and ferm 
pretenders in theſe days but boaſt they can do the like. It is fuſible in the 

fire, and promotes the fuſion of other foſſils mixed with itz but being brittle 
in itſelf, communicates the ſame quality to the other ductile bodies it is mix d 
with. It is volatile in itſelf, and renders almoſt all other bodies mixed there- 
with volatile in the fire. In fine, it encreaſes the beautiful brightneſs of gold: 


Aﬀrnity with 
arſenic, , 


Biſmuth. : 


with a 


and in many things is found to 
8. Biſmuth, or Biſemut, reſem 


er. the nature of white arſenic (1). 
es antimony : it conſiſts of thin plates or 


Lamelle, laid on one another; imitates filver in the brightneſs, and white- 


_ neſs of its colour: but is leſs friable, harder, not ductile under the hammer, 


gives evident indications of a ſulphur in it; and by the action of an acid on 
it, lets go a bituminous matter; is leſs fixed in the fire than metals, and when. 


mixed therewith renders them volatile and friable (4). _ 


ny matter, from which it is ſepa- 
rated by breaking it into ſmall pieces, and 
afterwards refining it, as is practiſed in other 
imperfect metals. This makes the crude an- 


timony of 1 which is a metallic, 


— _— 3 6 
lour, n or 
needles: tis oo faſed by fire, 

the thinneſt of all minerals; but is not duc» 
tile. There are different kinds of antimony, 


and it is often found mix'd with other k 
A great variety of medicinal preparations are 


obtain'd from it; and generally prove either 
emetic, cathartic, diaphoretic, or ſudorific. 
Of late, crude antimony has frequently been 


given internally in powder; and is ſaid to 
Hasle viſe in the fluids, open obftruc- 


_ rization and conſequent ſol 


ing the itch, and other diſeaſes of the ſkin.: 
lad arms "tis uſed for reſolving tumours.; 
in calhria for inflammations, and other 


diſorders of the eyes. In chemiſtry it is of — 


extenſive uſe ; as ave arg. a the pulve- 


of metals.: 


and flows 


. . ror diſmuth, according 


ere wot Te 22 in cho mating of 

a an or printing. Its 8 
and to improve tin in point of whiteneſs, 
mer uſed is coking. bale making maninn 
ehe Z eo, line 
ſpecula, &c. DELLS: 
. Nateral biffory of biſmuth. | 
(4) Biſmuth, otherwiſe called tin-glaſs, the 
filver marcaſe; and by ſome white zinc, 

ee, and the is. dir 


feial 
found in 
in Bobemia and Mifnia ; and ſometimes alſo, 


which affords a blue glaſs, or . 


is readily ſoluble in vi uy and commeny a 
e Br vos ig eto; it allo di 
ſolves in ſpirit of ſale, ague fortis, and ſpirit 
of nitrez; and hence b ipitation i 


pro | 
d for pri types, by en- 


* 
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95 „ e eee like the former, but leſa friable IM 
130 nee may alſo. be referred all foſſil, cryſtalline, 
earthy matters, which have any true metalline matters intermixed with cy 
Such are the generality of native ore in mines, and numerous ocher bodies a.. 
the pripeigntank hereof are: 

10. Lapis Armenus mens, called alſo Lapis Lazuli and azure-ſtone x. which in ye- Lapcr Sat. 
ry light, of a blue colour, an ge mit gies Wa nnn. 
contain a ee eee, 12 R 

11. Lapis matites, w 20 pregnant wi ine in- Hematite. 
iples, bears a near Blame ay thi to iron, and When ſublimed with "+ 3. win 
mac, diffuſes a rich, no, ſul I ſmell; whence ſome call it Spb, ele 4. 
or Aroma phileſophorum, the r's ſpice (#). fapbor. 
12. Load - ſtone, remarkable NN its ent with i iron; being of the ſame Load lene... 

„ and having other properties much like it. 

Ochre may Frick probably rank'd in this 38 as * the produce of 

iron, 2 205 n n mineral e 557 
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8 8 12. 
| dere? th mints of white gez oh. lots nk „ 
and arſenie : or, as others ſay, by well e and veins : tis 

Fast 2 ixture of arſenic. v e, and kinds, one bearing the fire and | 
rindi did ate, and afterwards adding The firſt is brought from 4 
the whole to half its weight of tin in Aden ica, dj called the oriental ſtone : 


"Natural hiftory of zinch. Fre 
2 0 Ziacky toon or eg rv aaron 


to a — — 3 . 
and ſoluble in leid men · 3 F 
dreams, There ar vw kinds of i, the Go beſt 4 lama is of a deep 


are few, and thoſe ill-ſa, ported, — 
tains ap in ome conpattions 
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Plants 3 


Their root. 


The Theory of Ciaureray, 5 
13. From the whole, we may be enabled te form a judgment of the prin - 

of foſſils; wWhieh appear chiefly reducible to mercury, — x6 1h 
Wh, urs, ſalts, combuſtible ſulphurs, earth and ſtones. But theſe will be 
nd very different, if carefully examined in different ſubjects: the chief 
e in them, is a volatile ſaline acid 3 . W ee 5 

en their activity: and motion from five (P)- | 
Cd add Li @ FA IBHLL £495 f e i} . 
| Of VEGETABLES. 51.5 ibid 

8 


1. .. genus of bodies 1 which chemiſtry Lee el about; are vege- 
tables, uſually alled plants. 


2. vegetable i is an hydraulic body, (containing yarious veſſels, r plete 
Vith different j juices,) which adheres by a certain part to another body, from 
whence, by means ol this Fat it derives che matter of i its nutriment and 


1 
e TR differ _ foltils,” as. Pt, Acſcribed, both in the 
diverſity of their ſolid parts, in the different nature of their contained fluids, 


2 4 ay ek 


and i in their ſtructure, which conſiſts of veſſels and juices. 


K. Add that the external part, called the root, which imbibes the nutri- 
Fes which'it is Joined, DRY * uiſh 
Waile from any Töne terte known 29. Red . An 


ment from' the nouriſhing} bo 


en 
- Baft- Indies and Ethiopia. lt is a kind of iron- 
ore, and in ſome parts of Ges many they run 
the iron from it. When expoſed to the focus 


of a large burning-glaſs; it. manifeſily diſco- 


vers iron. It has very odd properties. and 
among the reſt that of attracting iron, and 
Being i a polarity. But fire, rult; moiſture, 
and long diſuſe, tend to weaken its force; 


tho Mr Boyle n us inſtances of ſome Exgliii 


ee rr e a key after 
-(p) Foils ſhould 2 —— ns 
exry, as the baſis. of many of chem. (2) Of a 
ſubtile ſulphur} chat coagulates'or fixes mer- 
cury: for even the ancients always diſtinpuiſh'd 
two kinds of ſulphur, the ode volatile and 
combuſtible, and the other, which — we 
have here regard to, perfectly fix d; as being 
in effect a ſort of concentrated fire, (3) Of 
ſalt : alndi(4) OFcarrh: All cheſe, however, 
are not found in al foſſils: ſome m#talsthiv- 
ing been ſnewn to conſiſt of only che co firſt, 
and others only of the three Ilaſt. 
Whether water the rc arſon: 'of the 
N vn — bodies drink, 9 _ > 
y they are ſu to grow increa 
be to de 2 principle, will admit of 
Gans doubt. Sir Jane Newton defines: it an 


+/'* Sev Boyle Hby: Vol. I. p/502; 5 


- * 25 
ns Sh 


infoid Jul. — b 4 44 
things, and tis perhaps the remote matter of 
all foſſils; and 3 be conſiderd 
25 00 a peculiar claſsof body +. 
() Few authors but obſerve the near ana- 
toy between 8 ceco- 
— ſtruture. 1 from 5 


hy in Ss = — for 
nutrition; it being this chiefly that pr 
digeſts, alters, and changes the food into a 


_ Nutritious juice, to be afterwards diſtributed to 


all the parts. 2, That the run and branches 
of trees, bear ſome relation to the exterior 

members or limbs of an animal, which it 
may indeed ſubſiſt without, their 

and mortification frequently ocea- 

fions a total deſtruCtion thereof. 3. That tis 
with good reaſon that cou 
ning and lopping trees, wh 
have grow, again, cover the — and _ 


remains'of the Humpe, with earth or clay, to 
prevent an extrava/ation; which would 4 


them of all their vital moiſture. And hence, 

likewiſe, it is, that when the branch of a 
tree is broke; without the bark's being en- 

tirely ſeparated, if the pieces be ſet again, 

and the fraurs tied with a bandage, capable 

of retaining the oo N the e 
0 
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wi See thh chapter ol water, See alſo Becher: 1 * e 


2640 oily fans 
quick fire. : - 
los. 


0 72 not to de ſeparable fron egch other wichour an .- 
The veſiels.of plants differ. ,excedingly-borh in, their firucture and 


ek tai 


, the matters contained therein, and the virtues thereof (r). 


as 915 The root is intended for faſtening the ant tothe 8 or for imbi- © 


ng nutriment therefrom; which laſt office. ſeems. ſometimes. alſo to be 


perermed by the whole ſurface of the 


plant, as in the inſtance of truffles. | 


he root then is furniſhed with abſorbent vellels; whoſe mouths are 
cloſe to each other tfiroꝰ its whole ſurface, by which the nutritious W 


imbibed, protruded into the e ang 2 theſe conveyed t 


3 of the plant (* 


3 branch n e dpntasin 
callus be form'd, SW? Juſt As in RY 


en, ne 
A. 70 hoſes: w. plans! which ch. appear 
float With the water, their manner —.— 


is ſomewhat anomalous. © M. Toarnefbst has 


ſhewyn that all plants do not ariſe ſtrictly from 
ſeeds, but that ſome, inſtead of ſemen, depoſite 
or let fall a little drop of juice, which fink- 
ing in the watery by its gravity, reaches the 
bottom; or ſome rock. Ye. in its way; to 

which it ticks, ftrikes root, and ſhoots into 
branches; ſuch is the origin of oral,, nich 
by diſtillation yields a volatile ſale.” 

There are ſome ſpecies of ſea-muſhrooms, 
particularly the | neptun#'i-cap;' which are not 
found to adhere to any body: but M. Ton- 


neſort obſerves, they have been ſometimes 


found with a little rediele, which might have 


ſuſtain'd them. And bene he infers/"that 
they originally grew to the bottom, and had 


their generation like the reſt. - He adds, how- 
ever, that when they have loſt their pedicle, 
tis probable they- are fed by ſome — 
which the ſea · wa er lets infinuate- * thro'-the 
pores of their ſurfuce r 

Coral has been ſuſpeRted by the ee 
of all ages for a ſea plant j but the moderns 
have eee it ſueh; and even diſco: 
ver'd its flowers and ſeeds,” That illuſtrious 

naturaliſt the Count de Marſeli, having long 


doubted the vegetable nature of coral, was at 


length convinced by ehe folls 
ment: having ſteep'd ſome coral, freſh 


time, chat the little ruddy tubercles Which 
appear d on the ſurface of its bark. begart gta · 
dually to unfold, and at length ope on nto 


ther'd, in ſen Water; he perceiv'd; in” — — ſhors | 
* 


white flowers, in the form of ſtars Wich — 


points, which were ſuſtain'd by a little 
en like manner inte eight parts. 1 0 
» Aan. de Þ Acad, an. W 1 
1 _ des . an. The," 


Mr. Wilhus bby 


Mem, de e A a £7 
1 p 7 ranſas. Me. 70” 


mediately cloſed, and feturt ; beg” red ty- 


bereles as before ; which cles being 
_ ſqueer's; yielded a” ſoit of milk 
And upon returning the coral int 
B45 water, as before, the tubeteles, in an 
hour's time, open'd or flower d afreſh" and 
this was continued for ſix or eight days, when: 
the buds or tubereles eeaſed to blow any more. 


In ten or twelve: days they became derach'd' | 


from the coral,” ſun to the bþttom, © 
form of little Yellow balls.” "Theſe tuber 


then; according to the analogy of 2 


ſhould be the f owers of coral! and the mi 
viſcid juice contained therein che ſemen ; a 


_ cordingly tis _ ee this 0 falls. 
on a e or Baus, new 5 
coral arifes ther Ap wing | 


* A the dea, of engt dude 15 
6 DN all of 
hem affording a volatile urinous ſalt, and a 


chick blackiſh. fetid oil . 


"There are, corals of divers colours; the 


moſt uſual and valuable are red and white; 


others ate feyilletiiort; carnation, green, yel- 


low,” aſh-edlbur'd; r 


(7) The vaſcular 400 of vegetables is - | 


— 


rendered very apparent” by an e ent of 
off ſome pretty big. 

branches of birch, and making a” fort of ba- 

ſon or 1 at the end thereof with ſoft 


6d r this with water, and held- 


ht, the water in 4 geen. 5 


w tied bran Int —— —— of the wood 
and running quite h, dtopt o out 


of the end ant: ry 5 inding fo to 


do, as long as water Was P on The ſa 


nts ſcceeds in yeamore, walnut, Oc. tho > hg. 


S 


flux here is not ſo copious 005 


) The ciple,. whereby the: robt im 


bibes is ft 


„15 . ſomewhat | "coſittoverted : : 


| 115 ſor. 
177 5 KE 22 
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tion chro the body, were effected by di 
means; which is confirm ' d by the analogy of 


Planting a wi 


preſſure of the atmoſphere, in the ſame man- 
ner as water is raiſ n but this is 
precarious, as being founded on the ſuppoſi- 
tion, that the abſorbent tubereles are void of 
air; beſides, that the atmoſphere could only 


Taiſe the juice thirty-two feet high, whereas 


there are trees much higher. have 


recourſe to the principle of attraction, and 
ſuppoſe the power that raiſes the ſap in vege - 


tables, to be the ſame with that whereby wa- 


ter aſcends in capillary tubes, or in heaps of 
ſand, aſhes, 
this alone ſuffice to raiſe water to the tops of 


the like : but neither will 


trees. One would ſuſpe& therefore, that the 
firſt. reception of the food, and its prop 


Some of our ableſt naturaliſts hold water 
the only .nutritious matter of vegetables : 
Hilment and Mr. Boyle give us ſome experi- 
you 8 very much favour op . 
e weighing a quantity of earth, 

— 5 which he water'd 
with rain, or diſtill'd water only; in five 
years time raiſed it from five pound weight, 
to an hundred ſixty nine pounds three ounces ; 
and this. without any greater diminution of 
earth than two ounces : and Mr. Boy/e found 
the like experiment to ſucceed -with ſquaſh- 
ſeed. . Dr. Howard, on the other | 

Has ſome curious experiments, which ſeem to 
overturn this notion, and to prove that mere 


; per Tt water is not proper food for vege- 


tables; the water, according to him, being 
only the vehicle of the alimentary matter, the 


earth contain'd therein, ſupplying all the Ve- 


4 On of the | 
e {ame experiments of ligature and inciſion, 
which evince a circulation of the blood in 
animals, ſucceed in the like manner in plants; 


| particplarly in ſuch as abound with fap, as 


the g eat tithymal milk-thiftle, &c. For 
tight round 


f .CurMtoTay. 


1. Theſe veſſels may properly be compared to the meſenteric lafteals, and | 


che fiem; the part above it is found to fi 
| very r r 


a 
8 5 


. Þ 
ww ; 


9 
3 
* 


7 , 

c — 
| 
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Whence it appears, that there is a juice aſ- 


cending from the root, and likewiſe another 


deſcending from the branches; and that the 
latter is thicker than the former; which _. 
uadrates exaQ'y with the common ſyſtem ; 
juice being r to ariſe in capillary 
veſſels, in form of a ſubtile vapour, which 
condenſed in the extremes of the ) 
the neighbourhood of the cold air, turns back 
in form of a liquor, thro! the more patent 
M. Dodart, inſtead of the ſame juice's go- 
ing and ret , contends for two ſeveral 
juices; the one 1mbibed from the ſoil, di- 
— in the root, and thence tranſmitted to 
extremes of the branches, for the nouriſh- 
ing of the plant ; the other, receiv'd from 
the moiſture of the air, in at the extremity of 
the branches: ſo that the aſcending and de- 
ſcending juices are not the ſame. One of 
his chief arguments is, that if two trees of 
the ſame kind be tranſplanted in one day, 
afterfirſt cutting off their roots and branches; 
ifafter they have taken root again, ſomeof 
the new ſhoots put forth each year be cut of 
one of them, it will net thrive half ſo well, 
notwithſtanding its root and trunk's being en- 
tire, 27.9 — e conceives to — 
proof of the plant's deriving nouriſhment by 
the branches: and os it to be of an a- 
erial nature, becauſe form'd of the moiſture 
of the air, dew, (Fc. whereas that imbib'd 
from the ſoil is terreſtrial, c. + 1 
Zut what ſeems to decide the controverſy in 
favour of a circulation, is the following expe · 
riment of the reverend Mr. Laurence: on a 
branch of plain jeſſamin, whoſe ſtem 12 
into two or three branches, inoculate a bud of 
the yellow ſtriped 
comes to ſhoot the following ſpring, ſome of 
the leaves will be found tinged here and there 
with yellow; and this even on the other 
not inoculated ; till, n the 
whole tree, even the very wood of the young 


ts for it is, chat 


W. 7 5 6 
eee after it is im- 
bibed by the roots, is not very clear; the veſ- 
ſels that take it up to convey it thro' the plant, 
are too fine to be traced : and hence it has been 
controverted, whether it is by the bark, or the 
pith, or the woody part, that the plant is fed. 


jeſſamin ; and as the tree 


* 
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The j juice thus derived from the alimentary body i is not he pi 
nature of Tegrtables, but being crude, retains the difpoſition' Ay | mot 


yet of th 


| from whence it was drawn; yet this, which is uſually earth, or Water, re- 

ceives back, ſooner or later, whatever it had imparted; in as much as bodies 

generated from che earth and water, when at laſt they decay and die, return 

into air, water or earth, and fall out of the air into the boſom of the earth, or 
water, in form of dew, miſt, hav hall, hoar-froſt, or rain: ſo that earth is 


| a chaos or colluvies of all bodies 
* aroſe, and into which they wi 


18 


: . which they ob- 
ſerve to conſiſt of flender capillary. tubes, run- 


ning parallel to each other from the root up to 


the trunk, proper to receive a fine vapour: in 
the aſcent whereof, the fibres become open'd, 
| ond their ſubſtance increas'd. And thus it is, 


t the trunks of trees increaſe in circumference, 
y eli. | 
"The more common is for the bark ; 


opinion 

_ the juice raiſed by the capillaries of the wood, 

is here ſappoſed to pang pF 4g wh fibres 
placed in the inmoſt part of the bark, im- 
mediately over the wood; in which deſcent, 
the ſap, now ſufficiently pr adds a part 

of its ſubſtance to the conti wood ; and 
thus increaſes by appofition. And hence it is, 
that hollow, carious trees, which have neither 
ba, 40 wood, e enough to ſuſtain the 


r 


2 Lure, communicated. to him by an emi- 
t planter in Glxceflerſbire 3 wiz... that * 
ing a tree round about very cloſely and 
_ with cords, ſo as to intercept what riſes 
betwixt the bark and the wood, 
ſoming and bearing of the tree is retarded : 
Ee in hue, yours when the 
open weat! nging on too early a ipring, 
__ endangers the the dude of the bloſſoms, 22 
be has often prevented a ſcarcity of forward 
fruits, which are uſually nipped by the late 
"ons<...:- 
| Add, . that in the journals of the royal ſo- 
a ciety, Dr. Beal aſſures us from his own expe- 
. riment, that if a circle. be drawn round a 
common £xg/ifb tree, by incifion- to the folid 
timber; how. thin ſoeyer. the knife be, and 
' tho? nothing at all be taken away, the .tre: 
will die from that part upwards: only the 
part below the cleft will grow on and ** 
per, notwithſtanding the incifion. He adds 
that he has ſeen ſome old huge aſhes, which 
had been bared of their bark by the deer, from 


. the. root. ta. the height of four fect quite 


and' yer have continued their 
' years ; and ſome back, wh 


'+ Phil. Tranſat, No. 68. 


wth 


- round ; 
f * | Was 


5 
4 
: 8 * 
& 8 * 
| | 
* 
<< 


bark; particularly that 
- whereof an account was given to the royal 


| =—_ new ones, as 


the bloſ- 


naturally 
» | been augm 
paſſed by the bark, is the cauſe of the extra- 
3 produce of fruits and flowers. In 
ay 


1 Phil. Tranſad, we. „ 
U 5 „„ 4 448 4-7: > #Y "IE 0 » 19 GO + 


{, preſent, and to. come, mom whence they 
[all certainly return. 445 


lefe in ſome few no broader than a 
hand, had a freſh verdure more lovely _ 
W 

this others object, that there have been 


trees known, to grow, and 2 forth leaves 


and flowers for ſeveral , without any 


hh the Twilleries, 


academy by Monſ. Parent. Add, that. the 
plantane and cork tree caſt their barks, and 
caſt their ſkins ; and 

hard to conceive how the bark, during 
dorch ſhould contribute to the ſup- 


lant. Beſide, in ſome plants, as 
my vine, mg wo &c.. the bark. is very incon- 


23 but the pith very copious ; which 


they are fed b 
atter rather than the former. And it is 


ould ſeem to intimate, that 


| we . that in proportion as they 


grow old, the pith becomes fibrous and 


| 4 Which 3 that the pith is diſpos'd 


by nature to form woody fibres; there- 
fore may be proper to furniſh wood with its 
nutritious Juice. 


Laſtly, it is obſery'd, : that if cut off a 


ring of bark around a tree, three or four 


inches broad, el to the horizon; and 


thus lay the wood quite bare, ſo that the tree 
cannot receive any nouriſhment by th- bark ; 
| E. will it not loſe its leaves; nay, it will 


ar flowers and fruit the ſame year, and this 


double its uſual crop: tho' in the ſucceeding 
winter, all the branches above the inciſion 
will die. 
Juices which produce and nouriſh the leaves, 
the flowers, mw fruit, do not aſcend by the 
bark, bat by th 


Hence M. Parent argues, that the 


dl ys bd ** Which _ 


aice 23 ſhould 
Y the pith, having 


riſh the wood 
that the quantity . 


have paſſed 


M. Fontanelle, the pith of lants, 


like the al in animals, is 4 colleRtion of 
an immenſe * little velicles, which 


10. Wa- | 


ented by chat which, ſhould have 
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5 Thenry 


e an 


ola fire the 


Nette 


. Water, 1 pitits, oils, falts, and all other bodies are kid” 10 the arth, 
a being & e and mixed, eſpecially With Wo. by ſubterraneous, 
d are brought to the roots of plants ſpread in the | 


| 4 63 85 alſo the water of the ocean, tivers and lakes, receives and diſſolves 
Rc. 4 ee thro the atmoſphere. 


9 


| den deſtin'd to  flere- and ns 


N 


finer 
Juice than ſhould ſeem neceſlary for the nutri- 


them any, yet they will receive ſome from 


laſt form'd, and has not altogether loft its 
cortical nitote; This accounts for I cool 
nomena of the elm in the 7 willerier, the 

of Dr. Tonge, and the olive-trees of M 32 
xot ; excepting that in this laſt inſtan 
vegetation is more abundant, after taking 
away the bark than before; which gives a 
new difficulty. 


the buds, 'out of which flowers and fruits + 
are ford at che ſame time as the you 
branches whereon they - ow ; for old kts 
never bears any; that the buttons wherein 
- theſe froit-buds are contain'd, are eaſily di- 
| ſtinguiſh'd from the buds, that ied not ing 
but wood; chat th ſe fruit-buds requiremg: 
5 thing but to, dee _ e Ko! gh 


does not 7 15 in perk; the f 
cond 5 Mat it is Buys N this N. 
panſian suld not fee ell, when, be- 
ſide" ge mp tent Mi 6. .of: ig in reſerve, 
neut quices are aa Wy the bark, in too 
© gevar plent 10 0 1 "ip atrengated and 
brilized, of- 4, 1 as the minute 22 5 of 


MO Theſe 


RS, riſe to a greater number er 


4 tiop of mere wood“. As to the elms of Luxem! !ourg, M. Re- 
4 | — to all this, the retditiers to the scams examined them himſelf, and found 
q e, that the parts of « tree disjoined they were not ſo naked, but that there were 
g ES their whole, may take with tkem a ſome remains bf the inner rind or bla, where- 
: Rock of autritious juice ſufficient to make by the juice might mount: and the ſame 
1 them vegetate. © Thos, the branches of elder -doubtleſs was the caſe of the aſhes mentiond * 
willow, &c. cut from the ſtock, will oye by Dr. Jonge. Add, that M. Maralli ob- 
3 forth leaves; twigs, Ce. without bein ä er ſerved to the royal academy, that a ſhoot of 
5 ut in the ground; 0 pieces of o d half a plumb- tree having been broke, ſo as 
dry, have been known to do the ſame: Which to hang by a piece of bark; yet, upon rai- 
bet be 14 to ſome remaining juice, *  fing 450 Lan — the fractur d parts, it pro- 
tated and dba ized to a certain degree by duced wood, flowers, and fruit. © 
© "warmth and a on of the air. And if parts From dis Yathie obſervation of the Am of 
5 thus cut off may vegetate, much more Luxembourg, M. Rencaume even draws a con- 
3 thoſe which iti adhere to = tree, whi cluſion in behalf of this ſyſtem, viz, that it 
4 can ſcarce ever be entire eprived of new is the bark forms the blea or bleak; and that 
q juices ; fince, tho the bak 62 ſhould riot fürnim as the blea is the wood laſt form'd, all . 


wood comes from the bark. 
the bez, or that part of the wood which was 


The bark, /iber, is to be conceiv'd as con- 
ſiſting of a number of eylindrie and concen- 


tric farfaces, whoſe texture is reticular, and 
in ſome trees apparently extenſible every — 8 ö 
fle 


reaſon the fibres thereof afe ſoft and 


ble. While in this condition, they are either 


hollow, and fo real canals ; or if they be ſo- 
lid, their interſtices are canals. The nutri- 


| _ juice which they are continually re» 
To ſolye this, M. Ne obſerves, that 


ring, part of which is detain'd Hh 
85 them both in 1 
neſs, ſtrengthens and brings them nearer each 


other. Perhaps the ton agiudinal fibres may 


grow the faſteſt. By fuch means the texture, 
which before was reticular, becomes an aſ- 
| ſemblage of ſtrait Ebres, ran 5 up vertically, 
and 


: parallel one behind another, 5. e. it be- 

Wines a new woody ſubſtance, under the 

\ name of blea. 
While the 3% remains any thing ſoft, and | 


retains ſomewhat of the nature of a bark, it 


it may maintain a feeble vegetation : bw 


When it is grown abſolutely hard and woody, 
it can no longer contribute thereto. The ve- 


getation of young branches is the moſt lively. 


ength and thick. i 


ihe forming y bus, by. coma off the and vigorous, and the only one that goes as. 
eommupie is Por new. juices by removing far as the flowers and fruits, by reaſon the 
. of. 25 ark, the Juice is oſed to in- are little elſe but bark. 0 
, eee "readily into the Bie "velfels; For the * 'as the e ane, 
5 Le M 4 K. di beit. an nog. 9 


25 plants, are to be 
confirmed by the juice trick] 
trees, or vines, received in v 


WOT 


the trunk: becomes; te woody; Grays on 
com d and ſtraiten d, to ſuch degree, 
that in ſome trees it quite diſ; 


it appears, that its office in vegetation is not 
ves important, fince i «od aſe is not perpetual. ' 
By its ſpongy ſtructure, it ſhould ſeem fitted 


to receive any ſuperfluous moiſture tranſudin 
through the pores of the woody fibres: and 
by the exceſs , of ſuch moiſture, or the like 
cauſe, it corrupt and rot, as frequently ge if 
pens in elms, the tree does not 
worſe for it: A convincing proof it * 1 no 
great uſe *. 
"I From the. latter end of Fanzary 
e of May, trees will bleed: thoſe thtars 


ſaid to run firſt, are the poplar, Alb, 4 
85 


bele, maple, fycamore' ; ſome, as 
and the brill, are beſt to tap about the 
dle of the ſeaſon ; 2 the walnut towards the 
latter end of March. rally bleeds a 
full month. in the whole. d. e del beſt time of 
the day for tapping is abont noon. The ſy- 
camore will run in hard froſt, when the ia ap 
| freezes as it drops. When a large walnu 
would run no longer in the body or branches, 
it would run at the roots ; and that longer on 
2 ſouth 42 ſunny fide, than on the north or 
mady ſid 

_ To obtain the greateſt ſfore of ſap in the 


zorteſt time from the body of a tree, bore. 


it nite . the pith, and the very inner 
rind on the other fide, leavin only e bark 
unpiere u on the north-eaſt fide : this hole to 
be made ſloping upward, with a large augre,. 
and that under a large arm near the groun: 
This way the tree will in a ſhort time affe 
vor enough to brew with: and with 1 — 4 
of theſe ſweet ſaps one buſhel. of malt will 
2 ook good ale, as four buſhe's with ordi- 
- nary water. Sycamore is ſaid to yie'd the 


bung brewing-ſap, being very ſweet and whole- 


The bleeding of the birc — ba 
ten ofthe birch a Wil- 
loughby, Li de Lifter, &c. 2 5 th great 
number of experiments and obſervationsthere- 

on, which may let ſome li 6 ro into the buſi- 


neſs of vegetation in. gen ies ou * 


<4 In .the birch. — 1 
leaſt * of branches, and 

„e ES 4, 
I. ibid. 


ne 


ars: whence. ſo 


| e Theo „On MISTRY. : 
12. Theſe crude rumours thereſpre' which; in the ſpring-time eff 
are found in great plenty, and moving 
red as thin, watery, and ſomewhat acid; which is 
in Aab, Nr wounded becher walnve- 


with a'briſk-motion-thro*:the bodies 


wc of. eg in 6 _ Wei; 8 
diy ons En > 


Ward, will 


bends, down 
yi 

. nches, and 
young trees 7. — away, and held 
Ges, ww bleed; and if the 
off, and inverted, they will bleed alſo at the 
little end.—In birches, no ſap iſſues out at 
the bark, be it ever ſo thick; bat as ſoon as 
the bark is: aſte cut thro), they then firſt be- 
$i. : the bark being quite off fur 

* breadth round, abates the bleedin 

af On on above. the pared Place. —A wound 
made before the ſap riſes, will bleed when it 


does riſe. 

The changes of weather have a great effect 
+ the bleeding of plants ; inſomuch that 
opinion, could we but ob- 


Tonge is 
ſerve it to advantage, we ſhould hence have 


He 


mach better indications of the alterations of - 
weather, in reſpect of heat, cold, 1 4 7 


c. than from any weather- glaſſes, Wh en the 
weather changes from warm to — 4 the 
birches ceaſe to bleed ; and upon the next 
warmth begin again : but, Which is very re- 
markable, the contrary always obtains in the 
walnut tree, and frequently in the y camore, 
17 ou a fit of cold, will bleed plenti- 
fully, an that remits, ſtop : a mornin 

for, after a froſt, will make the whole b bleed. 

a tribe bleed afreſh. 


ly, 
| * eſſect than the ſun, 3 
T et ihe a 7 0 in the ſevereſt 
ather, e and willow, cut 


off at both par will ble and ceaſe at plea- 


them 
ro- 


e, and again, as you 
to, or 9 at 2 fire; 
vided you balance them in the hand, and 0 
invert them, to prevent the falling and 
N of the ſap; yet. being often heated, 


* uite ceaſe, tho no 
Was at — time gbly 55 and May BOW 


ba bleeding, 
OF by ny will 
made within 


e found very full of juice. 
A bard li 
inch of e end of a wood; bine 
* aſſures 3 — not hinder i its oo 
+ Dr. "Tongs, in Pure. &c. 


W 
2 


iy, 


# diſehorge ; | 


much more e than 2 | 
other of the — * 2 


a 22 fire will have the like, | 


2 quarter of 55 


brougim to the fire ſide, b 


| The Theory of Ge en 
1 3. The ſame juice being afterwards agitated by 


ee of the a 


the fire qo eons ood he 008 . air, the ane 


hag! at t all, * 2 within the WY 
of the fre. Maple and willow branches, * 
bared of bark, and brought to the fire, 
no moiſture at all. The ſame, half bared 
bark, would bleed only from thoſe half of 
es cover'd with bark. A branch of ivy, 
of itſelf, bled a liquid yellowiſh roſin from 
the bark. and near the pitch; but, when 
Ka a thin, dilute, 
colourleſs ſap, from the intermediate wood- 
circles. One, or both ends of the pith of a 
willow being ſealed up with hard wax, it 
will yet bleed freely by the fire Branches of 
willow cut off in a very ſevere froſty mor- 
ning, and brought within the air of the fire, 
would ſhew no moiſture at all; no, not when 
held till warm, and often and long turn'd ; 
yet the ſame branches, after laying all night 
on a glaſs-plot, did, next morning, when 
es froſt was broke, freely bleed —Laftly, 
gen: le, whoſe top had 9 1 cut * 
before had then ble?; being | 
of He the tree, and brought Within Nr Fi 
of the fire, and held with the formerly cut 
end downwards, would not run at all ; bu 
with the other end down, run apace“. 
(x) The great importance 


en the cater 15 80 ſeize on 4 
tree in * Ruit ſcafon, 'only feed- on, 
— deftroy the leaves; and yet the con 
quence hereof is, that the tree ſhall . 
. if dead, and the fruit prove abor- 
dive 
Honey was anciently taken for a dew 


vi. 


Hat: fell” on flowers z but r 8 42 
No. 48, 57, l 


gg Tran 
T See the: oe Þ n 


= 


the leaves to 
the fruit, YE ars from common obſervation, 


wake is that the bees only e 


the ſun is up, when there is no dew left. It 
muſt, therefore, either be a up wy prepared 
in the flower, and excreted by its prop 


veſſels, like manna ; or rather the * duſt, 
or Farina fecundans of the apices : for accor- 
ding to the obſervations of M. du Varney, the 
bees, when in ſearch of honey, fix on no Rher 

arts but the ſtamina and apices, and not on 
Pick as yield any liquor. 

What ſeems very remarkable.is, that honey 

in virtue of its vegetable nature, is. diſcover”, 
by M. Lemery, to contain iron. 


Geoffrey s chemical queſtion, viz. Whether 
ere is any part of a plant nwithout iron For 
if fo delicate an extract from the fineſt part of 
the flower, and this further elaborated in th 
little vi/cera of the inſe&, be not Wear 
iron, we may deſpair. of ſeeing any ſo . 
Mat, have two kinds of honey, white ua 
lau: the white, called atfo virgin” honey, 
rickles out, ſpontaneouſly, from the comb, 
when inverted, e. The ſecond is expreſſed 
from the combs, in a preſs, after having firſt 
ſaften'd them with a little water over the fire. 
There is alſo- an intermediate ſort, of a el- * 
lowiſh white colour, drawn” by e 
without fire. 
er D the war from the combs for 
e honey being ſeparated from them, 
they put all chat remains in à large caul- 
dron, with a ſufficient quantity of water; and 
thus, by means of a moderate fire, melt 
it, This done, they Krain the water, Se. 
of, . a doth in A =, Before it 


1 Mem. em. asi an. 8 
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4 * 

* 


hich IG - * i 
22 may, Lee ſerve as an anſwer to 


Apices, take up the juice, as prepared i 
the proper characteriſtic nature of the plant; continuing to 


gue it 
| and fit it for the uſe and ſu 
=_ 


of. Dane rav. 


16. Tbe Ie obtains in the flowers, whoſe Calices, Paula, Stamina, Ae 
in the leaves, mature it — ne 


of a new embryo, in time to 


Thus much we infer from the affinity 
fevers and — the „ * al the ous an the 


and nei rhood — 4 


mo of 0 


cold; e ſeam i „ e e 
— 


This i the well Wax, Which blanched 
and purified makes the wwhite=wax. | 


- (5) The 1 of plants bears a near 


to that of ſome animals, particularly 
ſuch as want local motion: as muſcles, and 
other immoveable ſhell-fiſn, which are her- 


maphrodites, nen 


one ſex. 
ages of a plant: but the deſign of 
2 e m, and ſo many parts, was 
but little underſtood. To inſtance in a 
tulip; | its flower conſiſts of fix leaves, in 
the middle whereof ariſes the piſtil. 14" pa 
round that are rang d a — of little 
threads, which terminate a · top in little bunches 
replete with a fine powder. his is the general 
ſtructure 2 u ee oor: on find it diverſi- 
fied a thouſand ways, ſome ſpecies appearing 
to want one part, and ſome another, and ſome 
even the whole flower 
The duſt contained in the abide, M. Towr- 
nefort took to be only a ſort of excrement, 
f- of the fruit ; and the 
ina to be no other than duQs. 
M. Moerland, M. Geeffroy, and other of 
the later authors, are agreed on aſſi 
nobler uſes. On their principle, the /anmina, 
with the apices and farina, make the male 
part of the 3 and the piſil the female. 
At the m of tbe piſtil of the lilly, 
Mr Bradley obſerves a veſſel, which he deno- 
minates in a particular manner the «ers, or 
womb: it contains three ovaries, which are 
filed with little eggs, or rudiments of fruit, 
like thoſe found in embeds of animals ; and 
which, he N always decay, _ come to 
nothing, unleſs im the Farina 
_ ſame plant, or ce eee, the ſame 
for the conveyance, or perhaps the ſecretion 
of the male ſperm, to be perſected in the a- 
pices, which anſwer to the vefculæ /eminales 3 
whence, emitted into the orifice of the 
piſtil, it is either conveyed thence into the u- 
the female own ; or it is 


ricle, 0 Cent 
lod £4 in th l. and by fame t 


ing them 


| rd 

rower ee i from other 

of the plant into the emb ryo's of the 

and = makes them fwell, grow, oc, 
Accordingly, the dif poſition of the piſtil, 

and apices about it, is always ſuch, as that 

the /arine may fall on its orifice : tis uſually 


2 than the apices; and when 288 
it grown higher, we may conclude fruit 


has begun to form itſelf, and has no further 


occaſion for the male · duſt. Add, that as 
ſoon as the affair of generation is over, the 
male parts, togeth 
the reſt of the work being left to the female : 
and at the ſame time, the piſtil, or neck of 
1 - 
omitted, that t e top is always 
either cover'd with a kind of 2 
emits a gummy juice, the better to catch and 
retain the duſt of the apicts. In flowers that 
turn downward, the piſtil reaches much lower 
than the famina, that the duſt may fall in 
ſufficient ity from their W for the 
tion. 
This ſyſtem of vegetable g ſavours 
much te that admirable —— every 
ran,, obſerved i in the works of nature; bur 
aps moſt determine for it. 
— — M. Geeffroy aſſures us, chat in 
al eg. dr made, the cutti 
off the piſtil, before it could be impre — 


by the arina, actually render d FI plant 


barren for that ſeaſon, and the fruits abor- 
tive: And ens ob ery by Mr. 
— I 

n many kinds o ts, as the oak, 
willow, &c. the flowers are ſterile, and 

arate from the fruit: but theſe 

| Geeffroy obſerves, have their Hamina a 
apices, whoſe farina may eaſily impregnate 
the rudiments of the fruit, which are not 


far off 


The /omina, according to him, ſerve 


Indeed, there is ſome difficulty in eee 


ung this ſyſtem with a certain ſpecies of plants 


which bear flowers without fruit; and an- 


other ſpecies of the ſame kind and denomina- 


tion, which bear fruit without flowers: ſuch 


are the palm, hemp, hop, poplar, Ge. which 
are hence diſtin 'd into male and 


For how 


- 4; 2000 


er with the leaves, fall of; 


ins to een itſelf. Nor maſt it 


the of the male here 
"3 MRS Pn I on 2 IEA. =" pea come 


142 


4 
> 
# 5 


Seed. 


nature,  caſily debaſed and ſpoiled by the mixture of other matters. 


E 


The Theory of Cnnntemny. — © 


ſpirit, or aura, which ripe flowers diffuſe, and which, by its genial odour 


proves beneficial to the embryo: it is in effect of a moſt pure and e 


* 


17. Here alſo is produced the true honey, which exuding, is received 10 


the Cotylæ; which are admirably contrived by nature and fixed to the bottom 


of the Petala. The bees ſipping up this juice, convey it into their utricles, from 
whence they afterwards diſgorge it into their combs, and ſeal it up with wax. 
On the Apices of the Stamina, as well as on the leaves themſelves, is alſo 
found wax; which the ſame inſects ſcrape off with their rough feet, form 
into globules, lay upon the hind part of their Adomen, and thus carry to 
their hives, to be of uſe for making and ſealing up their combs.  _ 
18. The fruit is the part wherein the ſeed is conceived and formed. The ſeed 


is the Embryo of the plant, with a Placenta, or Cotyledon, either ſingle, dou- 


ble, or manifold, to which the Embryo is faſtened by an umbilical ſtring (2). 
The Cotyledons uſually contain a balſam, which is repoſited in proper cells, 


5 * gee che Memeirs de Þ Acad. an. 1711. + 


come to impregnate the ova of che female? the pod, be view'd with a microſcope, cer 


This difficu 7 M. Geoffrey ſolves, by ſuppo- 
ſing the wind to be the vehicle that conveys 
the male duſt to the female aterus : which is 


confirm'd by an inſtance from Jowianu: Pen- 


tanus, of a ſingle female palm- tree Nins 
in a foreſt, which never bore fruit; till havin 
riſen above the other trees of the foreſt, an 


| os then in a condition to receive the farina 
of 


e male by the wind, it began to bear 
fruit in abundance. | 
For the manner wherein the male duſt fe- 
cundifies the ova, M. Geoffroy advances two 
opinions; correſponding to the two ſyſtems of 
animal generation: the firſt, that the a- 
rina being always very ſulphurous, and con- 


fiſting of ſubtile penetrative parts, when it 


falls on the piſti!, reſolves ; and its more ac- 
tive parts penetrating into the ovary and , 


excite a fermentation, which putting the latent 


juices of the young fruit in motion, occaſions 

the parts to unfold. In this hypotheſis the 

in or ovum is ſuppoſed to contain the plant 

in miniature; and only to want a proper juice 
n expanding: 


to put it u — 
| ts tie ſecond, the /arina of the male plant 


is ſuppoſed io be the firſt germ or /emen of 
the new plant ; and that it needs nothing to 
enable it to unfold and grow, but a ſuitable 
„ dus, with proper food, which it finds pre- 
pared in the ovary. 5 

This latter opinion. ſeems more agreeable 
to obſervation ; for the little embryo's of the 
ovary, view'd with the beſt microſcopes, don't 
diſcover the leaſt appearance of i bud before 


| the apices have ſhed their ſeeds” In legumi- 


nous plants, if the petala and famine be re- 
moved, and the piſtil, or part which becomes 


horizon: and not only fo, but if, by 


yet the flower be blown; the little, green, 
tranſparent vſſculæ, which are to become 
the grains, will appear in their natural order, 
but without ſhowing any thing elſe beſide the 
mere coat or ſkin of the grain. If the ſame 
obſervation be continued for ſeveral days ſuc- 


_ ceflively in other flowers, as they advance, 


the weficule will be found to ſwell, and 
degrees to become replete with a limpid 
— bee er _ farina comes to be 
„ will appear a little greeniſh ſpeck or 
globule, floating about at — This cor- 
ſcle at firſt ſhews no ſigns of wg, rr ; 
in proceſs of time, as it grows in bulk, we 
begin to — two little leaves or horns: 
the liquor waſtes inſenſibly, as the corpuſele 
grows, till,” at length, the whole grain be- 
comes ſolid and opake; and then, upon open- 
ing it, we find its cavity fill'd with a young 
plant in miniature, and eaſily deſery a plu- 
mula, or future ſtems a radicie, or root; and 
the lobes of the bean 1 or „* 
It may be added, the vefcule, or 
grains, have little apertures which correſpond 
to that of the piſtil, by means whereof the 
ſmall particles of the farina will find an eaſy 
paſſage into the embryo of the grain. 'To 
this aperture or cicatricu/a, the radicle, when 
form'd, correſponds; ard thro? this it paſſes. 
when the grain comes to germinate 
(x) 'Tis very remarkable, how the plumule, 
or future ſtem ſhould always get uppermoſt; 
and' the _— or root, be turned down- 
wards; and this too, eee, to the 
external means, the ſtem be diverted from this 
perpendicalarity, and bent, for inſtance, to- 


nature here lays 3 
nacious matter 


De Theory of REMS TAN Y. 
3 to be the laft and higheſt 


. S 


f preparation of the moiſt kind, which 
for the uſe of her new offspring. In this is an oily,” te- 
ich repels all other moift thi 


by its tenacity retains and fetters the thin, pure ſpirit, which is the ultimate 
bounds and object of the actions of plants, and which would otherwiſe eaſily 


fly away. This the alchemiſts cal 


wards the earth ; inſtead of 8 in 
that direction, it makes an angle or elbow, 
and redreſſes itſelf. © 

The ſame is obſerved in trees, Ec. blowyn 
down, with their roots, by the wind; or in 


thoſe planted in pots, upon turning the pot 


on one fide. | PO 
Now, the ſeed from which a plant ariſes, 
Werder char if ie be Spelz in the ground, 
e, that if it b in the 1 
with” the plumule perpendicularly upward, 
and the radicle downward, the diſpoſition 
mould be maintained in its future growth. 
But tis known, that ſeeds ſown, either of 
themſelves, or by the help of man, fall at 
random; and among an infinite number of 
ſituations of the plumule, &c. the 2 
culat one upwards is but one: ſo that in all 
the reſt, tis neceſſary the ſtem and root do 
each make a bend, to be able, the one to e- 
merge directly upward, the other downward. 
Now, what force is it « thi: change, 
which is certainly an action of violence? 
M. Dedart, who firſt took notice of the 
phænomenon, Accounts for it, by ſuppoſing 
the fibres of the ſtem of ſuch a nature, as to 
contract, and ſhorten, by the heat of the ſun ; 
and lengthen by the moiſture. of the earth: 
and on the contrary, the fibres of the root to 
contract by the moiſture of the earth, and 
lengthen by the heat of the ſun. On this 
principle, when the plantule is inverted, and 
the root a-top ; the fibres of the root being une- 
qually expoſed to the moiſture, viz. the lower 
parts more than the upper, the lower will 
contract more; and this contraction be pro- 
moted by e ne of the upper, 4 — 
the action of ſun. The conſequence 
whereof will be, the root's recoiling, infinu- 
ating further into the earth, and getting be- 
heath the body of the ſeed. In a word; the 
earth draws the root toward itſelf, and the 
ſun promotes, its deſcent; on the contrary, 
the ſun draws up the piume, and the 5 of 
in ſome meaſure, ſends it towards the ame 


"> Mem. de Acad. an. 1700. 
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| A the Spiritus rector, or preſiding ſpirit; 
inhabitant of ſulphur, Arches and ſervant of nature. This oil is too groſs 
ever to enter the fine veſſels of the Embryo, | © . 


5 85 ee 
— cularity, by only conceiving the root to 
w a coarfer and heavier juice; and the 


ſtem a finer, and more volatile-one: in the 


, defends the Embryo, and 


plantule, therefore, we may conceive a point 


of ſeparation ; ſuch, as that All on one fide, 
e. gr. the radical part is unfolded by the 
offer, and all on the other by more ſubtle 
— If the plantule then be inverted and 
the root a- top; as it ſtill imbibes the groſſer 
and heavier juices, and the ſtem the lighter 3 
2 of ſeparation being conceived as the 
ed point of a lever, the root muſt deſcend, 
and at the ſame time, that the volatile juices 
imbibed by the ſtem, tend to make it mount. 
Thus is the little plant turned on its fix'd 
point of ſeparation, till it be perfectly erect +. 
The plant thus erected, M. Parent accounts 
for the ſtems continuing to riſe in the vertical 
direction, thus: the nutritious juice bein 
arrived at the extreme of a riſing ſtalk, 
there fixing into a vegetable ſubſtance ; the 
weight of the atmoſphere muſt determine it to 


fix in a vertical poſition ; ſo that the ftalk 


will have acquired a new perpendicu- 
larly over — reſt; juſt as 3 which 
held any how obliquely to the horizon, the 
flame il ſtill continue vertical, by the preſ-- 
ſure of the air. The new drops of juice 
that ſucceed, will follow the ſame direction, 
and as all together form the tem, that muſt 
of courſe be vertical, unleſs ſome particular 
circumſtance intervene; Fig 


Add; that whereas the branches are like- 
Wiſe obſerved, as much as poſlible, to affect 
perpendicularity ; infomuch, that tho' they be 
forced to ſhoot out of the ſtems horizontally, 
in their progreſs, they ere& themſelves : 
J. Parent ſolves this from the vertical ten- 
dency of the nutritious juice up the ſtem : for 
the juice being received, in this direction, into 
the new tender bud, finds at firſt little reſiſt- 
ance ; and afterwards, as the branch grows 
firmer, it furniſhes a longer arm of a lever to 


FS On | | 
Laſtly, M. Afruc accounts for the 
ticular aſcent of the ſtems, and their redreſſing 
. 
+ Mem, di I Acad. 
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De Theory of CunuisTey. 
19. The ſpirit being invigorated by a vegetable power, eathes a 
vita A and CR the ſpecific. character 2 the food deſtined for the 
Embryo; by which means every thing afterwards turns to the proper nature of 
the plant: a power which ſeems peculiar to this alone; for when the ſpirit is 
exhal'd, the oil remains inert and vapid. In this ſpiritis the fragrant odour and 
proper taſte of the plant lodged ; and even its E colour has a near de- 
pendance hereon. This, Jaac Hollandus in his phraſeology, calls Quinta 


Eſentia. In the mean time, as the dry and brittle fibres of plants require an 


oil to ſupple and make them flexible, without danger of breaking} there is an- 


the woody filaments in the middle of the ſubſtance thereof, and which upon 


heating the wood, diſtils or trickles out, and may by heat, or length of time, 


be eaſily converted into a balſam, or roſin (a). The oil of plants being con- 
| 4: $3 | 4 n 


themſelves, when bent; on theſe two princi- 


ples. 1. That the nutritious juice ariſes from 
the root to the top, in longitudinal tubes, pa- 
rallel to the ſides of the plant, which commu- 
nicate, either by themſelves or by means of 


Other horizontal tubes, proceeding from the cir- 


cumference of the plant, and terminated in the 


-Pith. +. 2. That fluids contain'd in tubes, either 


parallel, or oblique to the horizon ; gravitate 
2 lower part of the tubes, and not at all on 
the upper. 5 

For hence it eaſily follows, that in a wir 
Polited either obliquely, or parallel to the hori- 
aon, the nutritious juice will act more on the 


lower part of the canals, than the upper; and 


by that means inſinuate more into the canals 
communicating therewith, and be collected 


more copiouſly therein: thus the parts on the 


lower fide will receive more accretion, and be 


more nouriſhed than thoſe on the upper; the 


conſequence whereof muſt be, that the extre- 
mity of the plant will be obliged to bend up · 
ard | 


wW , | 7 
The ſame principle brings. the ſeed into its 


due ſituation at firſt: in a bean planted upſide 


down, the plume and radicle are eaſily 1 - 
ceived, with the naked eye, to ſhoot, at firſt, 
directly, for about an inch; but thenceforth 


they begin to bend, the one downward, and 


the other upward. 


The like is ſeen in a heap of barley, to be 


made into malt, in a quantity of acorns laid to 


ſprout in a moiſt place, &c, each grain of 
barley, in the firſt caſe, and each acorn in the 
ſecond, has a different ſituation ; and yet all the 
buds tend directly upward, and the roots down- 
ward, and the curvity, or bend they make, 


is greater or leſs, as their ſiutation approaches 


more or leſs to the direct one, wherein no 
curvature at all would be neceſſary. Now, 
two ſuch oppoſite motions cannot ariſe, with- 


* Mem. de Acad. Rojale des Scienc. an. 1708. 
| A 


out ſuppoſing ſome conſiderable difference be- 
tween the two parts. The only one we know 
of, is, that the plume is fed by a juice im- 
parted to it by tubes, parallel to its fides ; 
whereas the radicle imbibes its nouriſhment 
at all the pores in its ſurface. As oft, there- 
fore, as the plume is either parallel or inclined 


- 


to the hocizon, the nutritious juice feeding the 


lower parts more than the upper, will deter- 
mine its extremes to turn upward ; for, the 
reaſons already aſſigned. On the contrary, 
when the radicle is in the like fituation, thi 
nutritious juice penetrating more copiouſly thro? 
the upper part than the under, wr will be 
be a greater accretion of the former than the 


latter ; and conſequently, the radicle will be 


bent downwards. And this mutual curvity of 
the plume and radicle muſt continue till ſuch 
time as their fides are nouriſh'd alike, which 
cannot be till they are perpendicular v. | 
(a) There are three principal &a/ms or bal- 
Jams in uſe among us; vis. balm of Giliaa, 
of Peru, and Capivi. The firſt, which gives 
the denomination to all the reſt, iſſues out at 
inciſions made in the body of a tree, called 
balſamum, growing in Egypt and Fudea. The 


juice, called alſo po- balſamum, at firſt is liquid, 


but afterwards hardens into the form we ſee it 


in. *Tis rarely had unſophiſticated. The marks 


of purity and goodneſs are, to have a briſk 

_ nothing tart, to be eaſily diſ- 
ſoluble, aſtringent pungent to the taſte. 
Its colour is a golden yellow, and its flavour 
has ſomewhat of the citron. The fruit of the 
tree, called carpo-bal//amum, and the wood xyh- 
Balſamum, have ſomewhat of the virtue of the 


balm it ſelf. | : 


The balſam of Pers is differently denomi- 
nated, according to the parts it is obtained 
from: balm of incifion is a whitiſh, viſcid juice, 
dittilling from inciſions in the tree; and after- 


robably breathes a 


other kind of oil lodged in plants, which runs throꝰ certain veſſels placed along 


* 


cocted by the ſummer's heat, and being leſs expoſed to perſp 
um — is drawn forth into the bark, which is furniſhed wi 
ether by the autumnal cold, and ſerves,” in the caurſe of the winter, as a 


with Zatwne; an- 


* 


7 fat to defend the body of the plant, and prevent its bei 
injured by the froſt, or ſoaking rains. It always contains an acid ſpirit whi 
is a preſervative from rotting; 7 g OT 2 
20. In ſome Aſatic and Indian plants the whole val c 
the bark; particularly inthe-jaſtance-of cinnamon, whoſe'bark is replete with 
that celebrated oil, more priz d than gold it ſelf. The bark of che rot of the 
ſame plant yields a ſurprizing oil, of great medicinal virtue, from its ſmell 
falſly called camphire. The American tree, ſaſſafras, likewiſe contains a noble 
oil in its bark ; and the bke is found in ſeveral medicinal plants of Europe, as 
caper, tamariſk, aſh, and the famous American quinguina, wldſe chief 'vit- 
tues ate lodged in the bark. This oil in the winter- time is found'plentifully 
in the bark, but in the fummer and ſpring the warmth of the air makes all the 
Juices of the plant, which are impregnated with the ſpecifie-warer, ſalt, and 
ſapo of the plant, paſs eaſily through this external tegument of trees, called 
the bark: whence of late the chemiſts have found means of procuring; very 
different things from the bark, beſides What was formerly done. a 12 [adit 
21. This native oil of the bark; when firſt collected, is liquid; but after tons 
tinuing ſome time, and becoming gradually inſpiſſated by the fan's heat, it 
appears in the form and thickneſs of a balſam, and changes its name ac- 
cordingly; by a ſtill longer continuance, and a more intenſe heat, it grows yet 
thicker, and becomes a kind of ſemi- roſin; and by a further increaſe, or con- 
tinuation of the ſame cauſes, the oil at length acquires) both the nature and 
name of a roſin: which from this origin becoming more exhaiiſted of its acid 
ſpicir, will wholiy burn in che fre, liquify"by che lame, difolveand mir wich 
oil, obſtinately refuſe to mix with water, Harden in the cold, and When 
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conſiſts in the oil of The bart. 


cold, lay aſide its o 


oleaginous tenacity, and become friable (4). The reſin 


it ſelf being ſtill further concocted, er conſequently -hardened, is called 
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wards dried and hardened. Dey balm, is of a 
reddiſh colour, and ouzes from the tips of the 


» 
„ 9 
i, 8 
3 
F 4 p 


branches cut off for that purpoſe. It is like 


milk at firſt, and only reddens by being ex 
poſed to the ſun. Bahn by lotions blatk, and 


comes from the bark, and from little branches 


and leaves chopt ſmall and boil'd together. 

 Fhe balſam of Copau or Capi vi comes from 
Brafi/.” It is in form of an vil; and is either 
thick or tranſparent: the firſt, White, and of 
4 refinous taſte ; the ſecond more on the yel-. 
- (+) The pitch in uſe among us, is ſaid by 
ſome to be a gumiſſuing from thelarch; matic, 
or turpentine tree: but in reality is no more 
than the juice of the pine, or fir, burnt and 
reduced into roſin, with a mixture of tar, to 


* 


the way of preparing pitch, as praftiſed in the 


Levant; a ditch being dug in the ground, 


two yards wide at top, but growing lefs and 
lefs towards the bottom; they fill this pit, 


with branches of pine ny od as have 


the moſt gum, and obſerving firſt to ſlit them 
into little ſhivers, which 


other, till che place be s done, 


they cover the pit with fire; which burning 


the wood, the pitch falls down, and trickles 


Pit. 5 {EF 1 7... = 7 26" 
(2) To this claſs belong turpentins, x 
camphor , ß 8 
Some naturaliſts diſtinguiſh two Kinds of 
roins, ped and hd; The ik th ji 
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they 1a Ver one an- 
ul. Th; „ 


e eee e 
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Peculiar 


Juices, 


to exhibit ſuch parts of vegetables ſeparate from the reſt, wherein the who "0 


The pf merry, 
23. Here is 410 1 another juice called gum ; which Leiben ariſes 
cious, liquifies by the fire, and burns therein, and in the cold, unleſs ic be v 
ſevere, . retains its tenacity; yet perfectly diſſolves in water. This oily mucilage 
inveſts the buds of trees, and thus covers and defends them, but meks by's 
moiſt warmth, and thus eaſily diſengages it ſelf ; nor does it harden into 4 
cruſt, which might be detrimental to the tender growing buds. | 

23. When this gum happens to mix with the rofin abour the bark; which. is 


: frequently the'caſe in umbelliferous plants, a new juice ariſes herefrom, called 


a gummy-rofin,; one . whereof is of a gummous nature, and eaſily diſſolues 
in water; the other, like a roſin, flies from water and readily mixes with oil. 
This property is found in aloes, galbanum, myrrh, and ſeveral others. 

24. Laſtly, in every plant is found one , or ſpecific juice, formed 


by the joint force or reſult of all the parts of the body ſucceſſively apply*d to 


the crude juice imbib'd; and being thus ultimately pre 105 contains the true 


properties of the plant, and the virtues ariſing from them: this can ſcarce be 
referred to any claſs of known: things, but muſt be conſidered as a thing ine 


gular and of its on kind. 
26. If a leaf of the greater celandine be e as it grows on a living, viga- 


rous plant; the fibres may be ſeen iſſuing from the ſtalk of the leaf, and ope opening 


and diſperſing. themſelves thro? the whole extent thereof. Theſe ramifica- 


tions frequently | unite together, and form as it were a kind of net- work ; 


wherewith the Whole area of the leaf is filled. Upon pricking one of theſe 
nerves, there immediately iſſues out of the wound plenty of a golden juice, 
which contains the genuine virtues of the plant celandine; fo in the common 
aloes, in the ſpring- time, we find a yellow, bitter juice lodged in proper ducts 
for the purpoſe, and capable of being drawn thence by art: ſo a: wounded: 
poppy emits a pure milky opium. But if theſe juices be mixed with otherꝭ of 
the ſame plant, there will ariſe from the mixture ſoracthing very EY 

from what they are when ſeparate (4). 


26. Thus much we thought proper n one ing the hiſto of 
plants, before proceeding to ſhewin what manner the d by dil 
and this may ſuffice. Hence appears the vanity of thof mid who undertake 


virtue of each plant is lodged. Tis certain they muſt either have ſome other*- 
means for obtaining this end, very different from any hitherto known, or b 
their endeavours will little avail, except to deceive themſelves. _.. 55 

27. Wichthe chemiſts leave, theirdi illation, fermentation, putrefaction : 
calcination. make ſuch a change in the peculiar texture of each body, and the 
medicinal virtues dependant thereon, that the urmoſt caution muſt be uſed be. 

fore 

;uft 28 it diſtils nee the tree ; the ficand EY 8 in delged of their 3 os fol- 
differs from this, in that it has been inſpiflated ſils: in the analyfis, they all afford falt, water, 
by the heat of the ſun, or fire. >. -. earth and fulphur z but then the ſalt is of three 

The common colophony is only turpentine, ſeveral ſorts, viz. acid, urinous, and lixiviate®. 
boil'd in water, to a fol d confiſtence. Pills Theſe principles are. all more or leis volatile, as - 
made hereof are what we call e a greater or leſs fire is . uw hs ed 
ſo much uſed in the venercat diſeaſe, &. bys CEL e 

(% Vegetable bodies are found more on | 


*: Honberg. Mex, de Aead. an. 1702, 4 ee, ede ie de 


en e | be 
noble a ſcience ſhould be 


as being the only one that ſhews what may 
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uber lence follow. chat 6 


but 1 cultivated with the more zeal, 


be drawn out of a body by. any 


certain operations, and the only one that detects the failings of its profeſſors: 
two excellencies which enable it to produce an infinite number of beautiful and 


uſeful thing. ſpiritus rector, or ee ſpirit, - a ſovereign 


dil, the 


true ſeat of this ſpirit, an acid ſalt, a neutral ſalt, an alcaline ſalt, either fix d 
ä or volatile, an oil mixed with ſalt after the manner of a ſoap, and a ſapona- 


ceous juice hence ariſing, an oil firmly 3 to the earth, ſo as ſcarce to be 
therefrom ; and laſtly earth ic ſelf, 


genuine firm baſis of all the 


mil theſe are the principles, or matters, N a der Ea 1 has 


Ane, n e . 0 goth 
Bache 
Ag hitherto ob- 
MY \grexs ably to ſubjoin a ſcheme, 
or diviſion: of the ſeveral ſubjetis of the vege- 
table kingdom 


| Plants, then, _ pularlz divided, Sith: 
reſpe& to ma 22 into 8 arbores ; 
fhirobs, Fa rc ;, and herbs, or rf — 


reftrial, or 17 ee aquatic. or ater- ., 
pants, and @ bibions, or thoſe whic live 
differently in land or water.. 

The botaniſts make more minute diftribu- 
tions: Mr. Ray particularly, bb 
plants into 25 claſſes, or genera: vis. 1. In- 
perfect plants, which are ſuch as LD 
Pry the Le and ſeed, as „ 2 

. 1. ts an iner fett er, 
and-who/e feed is too proper + be d, iſcerned 5 Tt 
naked eye, as fern, polypody, as ; 
whoſe flowers want n, as hops, hemp, 
nettles, docks. 4. Thoſe with a compound 
| „and which emit a milky Juice when cut 
or broke ; as lettice, dandelion, ſuccory, c. 
$5. "Thoſe with a compound flewer of a diſcous 
form, and whoſe /eed is 2 with down; as 
Tobe foot, flea-bane, Ac. 6. Herbæ capitate, 
thok Whoſe fower ters peek tons 425 
lows flowers gathered into a romd be 
covered with a ſcaly coat; as the Hille, 

t burdock, blue- bottle, &c. 7. Corym- | 
. plants wich a diſcous flower, but no 


down: eee , yarrow, corn-marygold, 


Se. f 5 A per fit flower, but only 
one ſredt ih flower; 28 valerian, a agrimony, 
9. Umbelliferou: plants, with a 
petala, and two ſeeds to each 
flower: which being A large genus, is ſubdi- 
vided into ſeven ſpecies; viz. thoſe with a broad 
flat ſeed like a Jeaf, as wild parſnip: 
with a longiſh and __ ſeed, ſwelling in 
the middle, as cow-weed, and wild chervil : 

with a ſhorter ſeed, as angelica : with a tu- 


THAT 


mY 


7 0 
we £ o . 1 7 
1 1 a £ ” 1 1 1 q x0 > 
1 4 132 8 7 75 1 
7 * 2 3 5 
© 8 + VS <4 3 127 9 i = ; = Ku 
* 


Fo. Os 


9 8 any e with a {mall 


ſtriated ſeed, as caraway, ſaxifrage, and bur- 


net: with a ron gh hairy ſeed, as parſly, wild 


- carrot: with r leaves undivided into jags, 


- 


as ſenicle, and thorowax. 10.  Stellate plants, 


_ whoſe leaves grow round the ſtalks, at certain 
intervals, in form of ſtars ; as mugweed, mad- 
der, Ce. 11: ' Rough-leav'd plants, which 


have their leaves placed alternately, or in no 
order along the ſtalks; as 


certain 
tongue, end yang Sc. 12. Suffiutices. or 


_wertici/late plants, whoſe leaves grow by pairs, 


on their ſtalks, one leaf right againſt another; 
the flower being lous, and uſually 
in form of a helmet: as thyme, mint, penny- 


vervain, | Se. ' 13. Poh/hermout, or 


thoſe ll many naked jerds, at leaſt more 
chat four,” ſacceeding their flower, as crow's- 
foot, marſh! mallows, cinquefoil, ſtrawberries, 


Ec. 14. Bacciftrous plants, or ſuch as bear 


berries; as briony, honey ſuckle, Solomon's 


ſeal, lilley of the 2 nightſhade, aſpara- 
Multifiliguous or corniculate 
reach flower produce ſeveral 


Go 1 
Plants, which ; 
long, "lender 4, or caſes wherein their 
is contained ; as orpine, navelwort, bears- 


7 columbines, Oc. 16. Vaſeuliferousplants, 
or thoſe with a monopetalous flower, and which 
after each flower have a veſſel, beſide the ca- 
lyx, containing the ſeed ; as henbane, bind- 
weed, rampions, fox-glove, eye bright, &c. 
"IF: Thoſe with an uniform tetr T Jower, 
bearing their ſeeds in ob! liquous caſes, 
as ftock-jillyflower, muſtard, 
18. J afal iferou: plants, with a ſreming tetra- 
fetaloss flower, but of an anomalous, or un- 
certain kind, and in 2 
falling off all together in one, as eee 
2550 plantain, yellow and w wo 22 
Leguminous nts, or as 
Saks with — 


a papilionaceous flower, conſiſting 


. 


papil 
of four parts, join d at 33 as, PCas, 
- liquorice, | 


beans, I EY 


radiſh, e. 
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knovn by the names of lacteals and meſenteries. The meat and drink which 


is brought to the abſorbent mouths of theſe veſſels. afford the nutrimenta!l 
matter, and ſupply the office which the earth does to g 
therefore of the mouth, gullet, ſtomach, and ſmall guts, which/are in every 
animal, conttibute to the ſame; and thus plants imbibe their food b 


nes z the cavity 


by external 
roots, animals by internal ones; and the alimental earth which is always on 
the outſide of plants, is withinſide of animals; which condition even obtains 
in thoſe kinds of animals that naturally adhere by a ſtrong ligament to ſome o- 


ther body, as we find in muſſels, oyſters, and other Zoophyres whoſe ſhell grows 


faſt by a callous ſubſtance to ſome adjacent ſtone, or wood; yet theſe teſta- 


cats, or tongue, 


ec, 20. Yaſculiferons plants, with a fenta- 
petalour or ve. headed, ov z as maiden pinks, 
campions, chickweed, St. Fohy's-wort, flax, 
primroſe, wood-ſorrel, e, 21, Plants wich 
a true bulbous rect, as garlic, daffodil, hya- 
cinth, ſaffron, &c; 22, Thoſe whoſe roots 
approach nearly to the bulbous form, as flower 
de lys, cuckoo pint, baſtard hellebore, &c. 
23. Culmiferous plants, with a graſſy leaf, and 
an imperfe&t flower, having a ſmooth, hol- 
low, jointed ſtalk, with a long ſharp-pointed 


leaf at each joint, and the ſeed contained in 


a chaffy huſk ; as wheat, barley, rye, oats, 


and moſt. kind of graſſes, 24. lants it 45 
graſß leaf, but not culmiferous, with an im- 


Per ect, or ſtamineous flower; as ruſhes, cats- 
tail, Fc. 25. Plants, whoſe place of growth 


is uncertain ; chiefly water-plants, as the wa- 


ter-lilly, milk wort, mouſe-tail, Sc. 
IV cireumſpect as our author has been 
in framing his definition, there may, perhaps, 
be animals it does rere and ſuch we 
take muſ/e/s to be. That anomalous creature 
breathes, and receives its nouriſhment, not at 
the mouth, but by the anzs. The part which 
we account its head, tho' without either eyes, 
| or any other apparatus, ſave 
& hole, which we call its mouth, is an im- 


moveable part; being falten d to one of che 


F * Se # . 2 
? A 2 — its anat 


ſhells, ſo chat it cannot go 1 nw an 


the food for the nouriſhment 


omy at length in the. Mea. de Þ Acad. R. der Science 


ceous covers are regularly nouriſhed; ' while the animal lives, by certain veſſels 


appro- 
but the food wuſt come to ſeek it. This food 
is water, which, as the ſhells open, enters in at 
the ann, of the muſſel, Which opens at the 


ſame time; and paſſing thence into certain 


canals between the inner ſurface of the ſhell, 
and the outer ſurface of the animal, is con- 
vey d thence into its mouth, by a. certain 
motion which the animal can e at plea- 
ſure. From the bottom of the mouth pro- 
ceeds a ſort of inteſtine, which paſſing thro 
the brain, and making ſeveral. cireumvolu- 
tions in the liver, traverſes the heart, and ter- 


minates in the arms. Nor does. the canal, 


taken for an inteſline, ſeem. proper to carry 


the parts 
ſince it does not diſtribute any branches - 


. to. Add, that it has no veins, or arterice, 
nor any circulation: and what is yet further | 


ſurprizing, it is an hermaphrodite ; but an 


hermaphrodite differing from all others of 
that kind known, as propagating; indepen- 
dently of any other animal, and is itſelf 
both the father and the mother of its own 
offspring 3 5 Ws 8 OA 

The ingenious Dr. Ty/on fixes the criterion 
of an animal to be, a du, alimentalir, i. 8. 
5 ſtomach, and inteſtines, all which 
lake but one continued canal. I SW 


TY 


NT. Thery ef Cnnwierhy. : 
for'that office, and from the matter of the body it felf j and the 


animal contained in them receives its nutriment by the mouth, and conveys it 


place (g). 180-087 
covered a progreſſive motion in ſeveral ſhell. 


to the 
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fiſh, which were * age to be fixed. I. 
Pouparty in particular, ſhews. that muſſel 


walk on the ground, and ſome ſpecies o 


them, even tumble along the ſurface of the 


water. Their way of walking is thus: lying 
on the flat of their ſhells, they thruſt out a 
part, in form of à tongue, which from its 
uſe may be called the arm: with this th 
make little motions to the right and left, an 
y that means 5 a paſſage inthe ſand or mud 
of the PRs: In this digging, they ſtoop 
gradually on one fide; and ſo get the ſhelf 
mounted on edge. This done, they firetch 
the arm out, as far as they can, for a minute 
or two; and then reſt on its extremity, to 
draw the ſhell after them, as water-ſnails do, 
Which motion they repeat as long as they 
mean to walk; thus forming themſelves a 
ſort of groove in the ſand, which ſuſtains the 
ſhell on either ſide; and leaving behind them a 
ſort of irregular track, three or four yards 
long. In rivers, &c. that abound in muſ- 
ſels, one ſees abundance of theſe tracks, and 
a muſſel always at the end of them. M. Pau- 
fart adds, that not having diſcover'd any 
muſcles, whereby this motion ſhould be ef- 
fected he ſuppoſes that they only ſtretch out 


of the ſhell y imbibing a great quantity of 


water”. | 
In ſea-muſſels, M. Reaumur has obſerved, 
that what we may call the arm or leg, which 
in its natural ftate is not above two lines long, 
may reach out of the ſhell above two inches; 
44% the animal having laid hold of ſome fix d 
2 00 with this arm thus ſtretch'd out, 
ends, and ſhortens it, and thus drags the 
body after +. | 1 | 
Monf. Mery, in his anatomy of the pond- 
muſſel, ſhews that the whole belly of the 
animal, when it walks, thruſts out of the 
ſhell, in form of the keel of a ſhip ; and that 
it creeps on its belly, as the ſerpent does. 
He even defcribes the muſcles, by whoſe al- 
ternite action the whole mechaniſin is per- 


form'd f. | 5 

The /awvignon, a ſhell-fiſh, frequent on the 
coaſts of Poiou, of the ſpecies of thoſe call'd 
by the naturaliſts chamæ, or hiatu/e, adheres, 


by its ſhell, to the bottom; and has a motion 


„ Meme. de Acad. an. 1706. 
1 Man. de Þ Acad, an. 17 10. 


of its ſhell, and therewith receives, and ex : 


The 
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pels the wan it needs for reſpiration 5 
goats eye, & ' -naturaliſts calle 4 | IG Pa. 
telia, % Mhelt-6ih, of a. ſingle its: a) 95 
growing to a ſtone, upon which its lower ſur- 

ce is applied: the only motion it appears to 
have, is to raiſe the ſhell about a line from 
the ſtone ; and thus leave ſo much of its body 
bare to the water: but M. Reaumur ſhews, 
that it has likewiſe ſomewhat of a progreſſive 
motion along its ſtone, ; 

The /ea-neitle put Pliny in doubt to which 


claſs.of bodies to refer it, plants or animals; 


but he concludes, after TP to make it 
of an intermediate kind. 


Baſe whereof is always faſten'd on a ſtone, 
The planes of its two baſes are circular muſ- 
cles, and there are recti, or ſtrait muſcles, 


| proceeding from one to t'other. All the pro- 


greſſive motion of this animal confiſts in this, 


that one half of the muſcles of both kinds, 


which are on the fide to which it would move, 
ſwells and. extends ; while the other half, 
thus weigh'd down, is either drawn after it, 
or puſhes it forward the fame way. But the 
motion here is ſcarce fo ſwift, or ſenſible, 
as that of the hand of a dial-plate, There 
is another ſpecies of ſea nettle, which does 
not grow to any thing; e called, 
and accounted as a /ea-je/lyz which it per- 
fectly reſembles, both in colour and ccnfi- 
ſtence : ſo that if it be held a little in the 
hand, the fingle warmth thereof will entirely 
-diffolve it into water. The warmth of a ſum- 
mer's day or two exhales and reduces it al- 
moſt to nothing: leaving only behind it a thin 

licle, like a fine parchment. What places 
it in the claſs of animals, is, that it has a 
ſyſtole and diaſtole, the only ſymptom it gives 
of life ||. Mat <1 26g 
The formation of ſhells is well accounted 
for by M. Reaumur ; before him, naturaliſts 


had been contented to ſuppoſe the animal, - 


and its ſhell, to arife from the ſame egg, 
and to feed and 147 together; but that au- 
thor gives us other notions. He has found 


evident experiment, that the ſhell, e. gr. 


b 
of garden ſnails, is form'd of the matter that 
perſpires from the body, era ts 
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ts moſt uſual . 
is that of a truncated cone, the larger 


H: ivy. 1 


3. Add, Ge the 


„ ee eee iz 

a cill by the brooding warmth they becomeaugmented from the Auen, 
ehe at quitting the yolk wherein they 

— and are ſet at liberty as alſo thoſe whoſe 

mother's uterus, growing thereto by means of Cotyle 

an umbilical ſtring : all theſe at this time, by their 


were before confined, they break their 


are hid within the 
„or a Placenta with 
„Placenta, yolk, 


umbilical ſtring, and n veſſels, reſemble the plant kind ; 1 50 


aeg th the air, - Tis certain, that all 
animals do alſo perſpire, and are ſurrounded 
. with a fort of oo or atmoſphere, exhaled 
from them, and which *tis probable aſſumes 
. ſomewhat of this external figure: and what 
ſnails have 5 to them, js, that the at- 
moſphere heir perſpiration condenſes and 

hardens A them, and forms them a vi- 
ſible cover, whereof their body is, as it were, 


, the core; whereas, what other animals per- 


ſpire, evaporates, and loſes itſelf in air. This 
ifference ariſes from the R ſubſtance 
tranſpiced ; that from ſnails, Ic. being viſcid, 
and cretaceous, as M. Reaumur finds 4 
en eee e the 
n this 1 t t 
office of L bone, it does not 
like a bone, nor like che other part Weh an an 
a by intro-ſuſception, that is, ys a juice 
circulating within itſelf ; but by juxta-poſition, 
1. . an external addition of parts, over one 
another ; as ſtones are uſually ſuppoſed to grow. 
And it is worth obſerving, there is an ani- 
mal ſubſtance which grows after the manner 
of foſlils. 

To be a little more explicit : it muſt be re- 
member'd that the head of a ſnail is always 
next the aperture of the ſhell, and its tail to- 
_ wards the point or apex thereof; and that its 
body, from ſome cauſe or other, naturally forms 
itſelf into a ſpiral, the different turns or circum- 


volutions whereof, are in different planes, This 


ſuppoſed, take a ſnail juſt hatch'd, and in its firſt 
littlenefs ; fince the matter it perſpires petrifies 
around it, it muſt firſt have a little cover, 
PREY to the bigneſs of its body; and 2s its 
y is yet too little to make a turn of one ſpiral, at 
a whole turn: this cover will only be the centre, 
or, as it were, the beginning of a little turn of a 
ſpiral, But the animal continues growing: if 
it ceaſed withal to tranſpire, tis evident that ſo 
much as it ſhould be increaſed by, would remain 
_ but as it continues to tranſpire, it makes 
itlelf a new covering, in proportion as it grows, 
which new cover 1 del at the N the 
firſt ; and if che ſnail have grown to make a ſe- 


cond ſpiral turn, the ſhell alſo makes a fe- 
? 1% Mem, 4s dial. R. des Scienc, an, 1709. | 


« 


* hat beg ikewiſe 
rown in thickneſs, ſo that this ſecond turn, is 
digger than the firſt. The WE ber = 
e manner: in an ordi n- 
there e IO | 
volutions. 


% 8 + 


nail; 
for e 71 ſhell ER ms 
grow any further, except in thickneſs: and ac · 
cordingl 1 the firſt circumvolutions of a young 
ſnail's ſhel long and broad as thoſe of an 
old one, they berry thick K. | 
M. Mery objects, that tho' this formation | 
may hold in the ſhells of ſnails, rn 
the ſhells of muſſels: for 1. Theſe ſhells are 
fibly compoſed of ſeveral laminz, or leaves, wh 
ſtanding out beyond each other, form diſtin 
bands, or zones, on-the outer ſurface thereof; 
and the little ſhells are found to have as 
many of theſe bands, as the greateſt: 
whence it follows, that muſſel-ſhells grow like 
the other parts of animals, which, how little 
ſdever they be, * always conſiſt of the ſame 
number of parts. „ that the bands in the 
ſhell of a little mouſſe], are lena than in a large one ; 
and of conſequence muſt grow as the animal To? 
and in the ſame manner. 3. A muſſel has 


eight little muſcles, faltened in the inner ſurface | 79 


of its two ſhells : now if the ſhells did not 

in the ſame manner as the fiſh, it would _ 

that thoſe which at firſt were laſtened i in « 

parts of the young muſſel, mult be c 

changing their place of faſtening, to the ut- 

moſt growth of the animal; which ſcarce ſeems 

= ane: has no paralleT in any ou! 
wn , | 
But M. Neaumur vindicates his f. ; 

all theſe objeclions: to the two firſt E 

that there ee 1 the to rk e 194 

oe mulſſel-ſhell than a greater; but that this 


ve either intro-ſuſception or juxta- 
3 maſh, ib intirely owing to this, that 
the diſtinction of the bands is liable to be dif- 
turbed, and two to be made appear as only 


one, by the edges of the amines, that lap over, 
if Men hes "IN 5 7 55 


of asus Tv. 


ben e eee Wu. e e the y of the Amnivs, and - 
convey it'to the inteſtines, and are ſuſtained after the manner of others ( hb). 
4. There appears therefore a wonderful conformity as well as diverſity, be- 
tween vegetables and  animals.——Hence, as ſome plants grow fixed in the 
und, others float on the water, and others live indifferentſy in either place; 
ſo it is in animals, ſome of which are terreſtrial, others vatic, and others 
amphibious and as plants by the abſorbent veſſels of * ir bark imbibe 
wi from the air, ſo 0 animals. FF 44s 
A great agreement alſo a s between thein; een chat t 
are boch falle with the ee As dat of a jade 125 
from the earth, ſo are animals fed with Wen e or other parts of animals, 5 
which themſelves were fed with the j Juices of pl plants z ſo that ne matter is the . 
ſame in both, a 
6. And as thej juice which RAY fl imbibe from the 88 by the abſorbent | = 
veſſels"? in their roots, is crude, and not yet reduced to a vegetable nature; fo the | ._ 
food and chyle formed thereof, is not yet of the nature of the animal fed with , 
itz but long retains that of the ſubject whence it was taken. | 
7. "Hence it is gradually changed by the organical ſtructure of the animal, and 
the mixture of concocted juices therein, into various other forms and new 
kinds in every different part of the body; as will be explained more at large 
elſewhere: it may ſuffice for the preſent purpoſe 'to obſerve, that the food 
continually recedes the further from its' own nature, and approaches nearer to . 3 
the properties of the animal it is found in, the longer it is circulated thro all „ 
of the body, and mixed with a greater variety of its juices. | - 22:08 
8. The moſt ſubtile partof the juices of animals is a fine ſpirit, which is con- Spirits 3 
tinually exhaling, wherein the proper character of the animal ſeems to refide, », 
and whereby it is diſtinguiſhed from all others. This we may infer from i 1 
hounds, which thro* a long tract of ground, and a multitude of croſs 17 5 | = 
will diſtinguiſh a particular animal out of a whole flock, the effluvia of J 
whoſe footſteps it had lately ſcented, or will find out their maſter thro” an 
hundred croſs ways in the middle of a confuſed concourſe of people. By this 
we may infer how thin and ſubtile, yet how hae ts from all other kinds of 
bodies theſe efluvia muſt be. They ſeem of an oi fm te or to reſide in a 
ſubtile vehicle of an oily kind as any "_— both the n of things 
and other properties. . 
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Water, 
5 How the debe i nouriſhed in the womb, 
«+ Dr, Drake obſerves, ] is a queſtion as much 


Sad ev, 


being by the acerition | 
of the ſand; ſea-water, c. 


The third diffi - 


culty he obviates by a parallel caſe: crabs, 
lobſters, &c. are covered with an external * 


cruſt, or ſhell; and have muſcles or. ligaments, 
wherewith they are faſtened on the inſide 
thereof; and yet they caſt their ſhells rd 
year; and take new ones; notwithſta 

which, they are always found faſt tyed in 
their ſhells, and never looſe therein. Conſe- 
quently their muſcles or ligaments muſt be 
transferred from 


«© mother as from the root, 


the old cruſt to the new: 


f „ eee among anatomiſts.as any whatever: 
* ſome. contend: that it is nouriſhed by the 


% mouth; others will bave it receive its in- 
« creaſe, and grow like a ble, from the 
which the um- 
1 bilical veſſels are the ſtem, and the child 
a the head or fruit . Were it not ſor that 


ſmall ſhare of muſcular motion, which the 
fœius exerciſe: in the womb, it m Aa gs with- 


t upon a 


out abſurduy be accounted as_ a 


and the mechaniſm whereby that is effected, n, 
may be app lied to muſlels ®, | | 
* Mem. de Þ Acad. an. 1716. II. 3b. I. a. e. 7. 
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Water. 


Salt; 


Anxinmal oils. 
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9. Water, which affords the chief matter of moſt other bodies, does the ſame: 
in reſpect of the humours of animals, and is ſo intimately. mixed with all, even 


5 the moſt ſolid parts of animal bodies, that there is ſcarce any entirely wow 


it; as chemiſts have long ago diſcovered. |.  / 
10. They contain a ſalt peculiar to each animal, beſide thoſe other ſalts which. 
they receive from without, and are not altered by the habit of the bod 
11. But this ſalt is never found fix'd ; nor is it yet ſo volatile, as to exhale by. 
the greateſt heat an animal is capable of, while in a ſtate of health. Yet a fire, 
ſomewhat ſtronger than. that of boiling water, by long application welten 
the whole of it. 
12. Nor has this ever been found of am acid kind, except where it was oc · 
calioned by ſome acidity in the aliment. Nor has it by any experiment 
been oe BY to have been alcaline, either in ſound, or even in diſeaſed ani-: - 
mals. I have examined the urine of a perſon, which by reaſon of an iſchuria, 


had been detained five days in his body, yet found not any thing alcaline 


therein. 
13. But this nr ſalt either by means of putrefaction, or of a vehement Fanny 
may be rendered wholly alcaline : but when by a careful proceſs, it is formed 
into glebes, which is only done by inſpiſſation and leaving it to reſt, it is found 


different from all the hitherto known kinds of ſalts; and approaches neareſt. 


to the nature of /a/-ammoniac, from which, notwithſtanding, it differs in ſe- 
vera] reſpects z ſince the latter, when expoſed to a ſtrong fire, ſublimes in its, 
whole ſubſtance, without being changed; whereas the former being extracted 
from urine, the proper Lixivium of animal falts, preſently becomes alcaline 
in its whole ſubſtance. | | 
14. In fine, after a multitude af ex riments which: have macs IT EPR" 
the true nature of animal ſalt, as it is found i ic the bodies of healthy animals, 
and there exerts its natural power; it appears to be mild, ſaponaceous, 
formed of a concrete oil, of an intermediate nature between thoſe called vo- 
latile and fixed ſalts, having none of the characters e ther of an alcali, or an 


"acid ; ealy to be reſolved into a fetid, volatile oil, and alcaline ſalt, and ac- 


cordingly much diſpoſed to putrefy. Nor let any one be led into an error by 


finding a fix'd ſalt in the lye of burnt animal-aſhes z this being only the effect 


of the ſca-lalt which had been taken into the body, and had undergone all 
the actions and operations thereof, without changing its nature, or being aſ. 
ſimilated with the animal ſubſtance. To the ſame origin we may attribute 
that little acidity obtained with much labour, and the utmoſt torture of the 
fire from human blood; which ſeems only to be an acid ſpirit of ſea-falt mix'd 
with earth, and violently agitated” by the fire: and hence, animals, which 
make no ute of ſea: ſalt in their Os of neceflicy have no fix d 21 in their 
urine, or acid in their blood. he 
15. The oils of animals examined by chemiſtry, are ow) very kent 0 
ſome, being ſo ſubtile as to be miſcible with water, and volatile by a gentle 
heat, bear a reſemblance to the vegetable ſpirits produced by fermentation, 
which however they are very dib rent from. Others are ſound extremely 
mild, deſticurs . all ſalt, 2 wa. for IR e and . 
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138. Another oil of an extraordinary kind, is that expreſſed from the juices of 
animals, by inſpiſſating and then expoſing them to a long and violent hear: 
This is known by the name of Phoſphorus, and conſiſts of a ſubſtance. which 
ſpontaneouſly takes fire in the open air, and burns away to an acid, fix'd, 5 
humid matter. )) roy en e | 
19. Laſtly, the baſis of the body, and that upon which the reſt are faſtened, 
and whereby the humors are retained, is earth. This appears the ſame 
in animals as in vegetables, as may be learne from the teſts and muffles 
wherein the aſſayers prove their metals. Phe only terreſtrial matter fit to 
| make theſe of, is a very ſimple: kind of eb, not fuſible in fire, nor 
capable of running into glaſs ; But the ſame may likewiſe be made, equally 
fit for the 1 pt of the pure calx-of burnt vegetables, or animals, well 
cleanſed from the aſhes of any other fewel which may happen to be mixed | 
with it. Nor do the earthy parts thus produced appear to differ in any re- <« 
Fan ß en th 
20. Such are the elements which occur in the ſtructure of animal bodies; art 
diſcovers and exhibits no more nor greater diverſities. ' But it is in vain to expect 3 
that by carefully ſeparating theſe, and artfully mixing them again, we ſhould 43 
re-produce the natural humors from whence they were obtain d. On the con- 1 
trary, by ſuch mixture we ſhould produce compounds very different from the | | 1 
primitive ones; for in each part of an animal we find humors of a peculiar | = 
kind, which always appear ſpecifically different from one another. In —_ 
one place the bitter bile is found, in another the hepatic; the ſeminal juice 
is A found in its proper receptacle; the moving ſpirits are generated 
in another place; the chyle is different, according to the different parts of | 
the body, as the ſtomach, inteſtines, meſentery,  Dudus Chylifers, Vena | i 
cava, heart, lungs, arteries, c. and the like may be faid of the humors - : 
creted from it, as the milk, fat, lymph, ſerum, faliva, blood, urine, and 
7717 1 5061” "hon RF, Pts eo MEER We 
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ments of plants and animals, hi 


21. Upon the whole, we may dif 
latter are made up bf the ſame matter 
with vegetables: the chief difference conſiſts in the variety of their ſtructure, 
and the quicker paſſage of the aliment through the bodies of — than of 


PR And thus much may ſuffice for the object of chemiſtry (9). 
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1 * Annals or the fame Hemenis, by thee forth, and. ht 5 5 ba caly of 


«<2 as vegetables; viz. two, wir. brinous and lixiviate, without 
1 ſalt, ſu — earth, — pg aoh. with this any manifeſt acid.” Hemberg. Mem, du 


«« difference, that the ſalt of vegetables is of P Head. R. an, 1703. 
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motion; ſo much we may conceive of the 
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then, as we know of the nature, and lanth of | eyes; but there may be others, which reach 
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ee. I 
e 3 r 
ſtances, 1 ſo have been obſerved by vulgar 


to ſuch ſmall diſtances, as have 


means whereby a chemical effect is produced. "ha | obſervation ; and tis probable elec- 
But our 8 here, is in ity. very tricity may reach to ſuch even with · 
ſcanty, and confined to narrom bound any _ out being excited by fri 5 
of the laws of motion, „Ee. in ſen- The great author juſt . 


ble bodies, under various circumſtances, as 
falling, IS, Sc. are well — 
by cel ater philoſophers ; but theſe will not 
reach tao thoſe more remote, inteſtine mo- 
tions of the component particles of the ſame 
bodies 'whereon the changes of texture, co- 
8 operties, t. induced by chemi 
pend, Bekide the wy og Cub 
— — minute are com 
of, ſeem ſubject to Tanks others, which have 
been but lately taken notice of, and are yet 
little more than gueſſed: at. Sir I. Nexwron, 
to whoſe happy penetration we owe the hint, 
contents himſelf to eſtabliſh, that there are 
ſuch motions in the nim nature, and that 
they flow from certain powers, or forces not 
reducible to any of thoſe in the great world. 
In virtue of theſe powers, he ſhews, that the 
ſmall particles of bodies a& on one another 
even at a diſtance; and that many of the 
znomena of nature are the reſult hereof. 
r Foy bodies, we ores act on one 
another divers ways ; as b 
tiſm, and electi icity, which 8. ans rs by 
1 levy: and * thus * tie 


2225 : * 


gr proceeds 
to confirm the reality of theſe ey rom 


a great number of Te and 
. which 1 argue ſue 
actions between the particles, #. gr. N fades 
and water, oil of vitriol and water, aqua fortis 
— iron, ſpirit of vitriol and falt-petre. He 
alſo ſhews, that theſe powers, Ec. are un- 
equally ſtrong between different bodies, be- 
tween the particles of ſalt of tartar, or greatex, 
for inſtance, and thoſe of aqua firtis, than 
thoſe of ſilyer; between 45 Fortis and lapis 
calaminaris, than iron; iron more than cop- 
per, copper more than filver or mercury. 
So, ſpirit of vitriol acts on water, but more on 
iron >” Oe. #744 3% 
Theſe a ions, in virtio'whited?: the 72 
3 of the bodies abovementioned tend to- 
each other, the author calls by à gene- 
„ indefinite name, atira#jon; rr 1s e- 


5 applicable to all actions whereby bodies 


tend towards one another, whether in virtue 
of their weight, magnetiſm, electricity, im- 
* ot any other more latent Cree for 

| the 3 determining the bodies to 
app 


5 Soo #- he - paar name; 
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. Motion then. may either be 298 a- new; or be ; "iy ; 
raiſed ; or be changed in its degree, by ĩncreaſin 05 or e it; or the quan- 


tity of it may remain the ſame? bt obly its cdurſe and direction be changed; 
which changes again are ane of the whole Ae and ſometimes 


only of ſome of th N "gp 
few ſimple, ton av, 
reaſon of um 


mpoled. From theſe 


e h 4 5 | 
I cis of i ar ie; tho? by 
r 1 5 Few to then, there 


reſults a vaſt variety of new 27 wonderful facts, caſes and a 


ances: yet 


if we conſider the thing cloſely, it; will evidently appear whence they all 
ariſe, and that the art has 5 015 to work by. Suppoſe, _ ER 


Doreal maſs w 
quie wong the Gale | 
main the ſme and TID 175 al futur 


oof ; that is, all its partie ag 
oy was od; begiphing, it TT: 4 
? Though * 


of pps were applied to it, yet if it _ no motion in — pe „ 


parts, it muſt remain as it d 
le ma 5 hereby it is r 


ther change i in the conſtituent parts of the bo * 
ſtill remain the ſame; with this only A0 that the ſituation 0 
But if a motion be raiſed e. the parts, we ma 


conceive an inexhauſtible variety of effects and cha 
Chemiſtry then; is totally employ'd,. either in e 
ſo that tot 
mem reducible, without one exception. en 910188 $62 16 pan d s 
8 Let no one object againſt this fimplicty, as if it were i 


changed every inſtant. 


being no "third . Operation i in -nature.: 


gr dapper a m 


ved; to another, 4005 


gfien ,cammunicated t the 
out, making ny Fur- 
uch, 


Y,,the.jdea 


it is 


R 
or in eparatihig'; there 
ſe Ars All tts multitude. of 


1941 


ible: thiyh 


| many and ſuch different productions, and 1 are attended wit ſuch fur 


ing and ſingular effects, 
more ſimple, mechan 


Wee: 8 s 


k: an — FX} 15 
bat che effect, 1. hs * roac cab 
he has, no regard to, til 1 time devs 25 
is well aſcertain'd. 7 his; philo phy, the 
reſearch into cauſes is the laſt chi ng; and ne- 

ver comes in turn, till the laws and..ph d. 
'mena.of the effect be ſettled: it being to the 
an ory 0 the cauſe is to be accommor- 

e even of any the groſſeſt 
and wok oor 117 theſe actions, is not ade- 
quately known; hay w impulſe itſelf works its 
effect, would e confound the deepeſt philoſo- 
pher ; yet is impulſe received into mathema- 
tics, and the laws and phænomens of its ef- 
fects, make fie ade part of the common 
mechanics. "Ws 


Lappl plicatians of 


10 3 Ck 8 7 e 5 0 


cies of e 
therefore, when thei 9 97 9 4264 are 4 * 
coy be Akt a ky rag e title to be 


oted from phyfical — 2 eon · 
eration ; I this without any. previous in- 
quiry ow their cauſes, which * conceptions, 
n -P a to: 
he W at A s perhaps N Gy 


as their eech, alone immediately 
dern us, be but. pins Our nol Coane 


Thould.;anile, h 


further application of the 


Mio; HERO PRA well. Nhat 15 


bltivas 


e6 252! e _ ” £41 of "EY ein eibad 


boniariyata 2K Sis 3 


man, then, \far from aduliprating, philoſophy 
With any thing foreiga or metaphyßcal, as 
have reproach d him; has the glory of 

9 ening a new ſuurce of ſublimer mechanics 3 
Which, duly,:cutlivated might be of inſinitely 

8 — extent 1 all the mechanics yet known, 
Tis hence along ye muſt expect to learn the 
mend of the, x 12 2 — Productions, generation, 

0 


corrupt ions, 1 A 5 rs things ; which are 
e great object of that part of oſophx 
called ghemiſis y. 15 1 phy 


Same cf, our own. countrymen have. . 
cated the diſcovery. with laudable zeal; Dri 
Kill, particularly, has endeavoured to deduce 
pl of the laws of this new achien . and ap- 
ied them to folve ſome. of the more general 
hænomena of bodies, as /\cabe/ior, fluidity, gs 


. 3 10 „nes, fermentation, coagulation, Ke. 


r. Freind, 4 hi him, has made 
e principles, — 
account, at once, for almoſt all the phæno- 
mena hat ; chemiſtry =p age So that the; 
new mech anics ſho m already. raiſed to, 
a * ſcience: and that nothing can now 
turn. 


» 


- 25. N. 8 2 5 
2. * ns 1 ” x * 


a multitude of new bodies may ariſe from a 


F * 
£ 


iron had been 


never been at 


n 


cone, Ge. From all which it a 
rations does not hinder,” but. 

there Yo . ix 1 a tes a3 Be 7 4b "T8 : R l 4 
4. The conſideratiom of this is of great importance in the art: there being. 
a kind of preſumption among chemiſts, as if there was ſome myſtery in their 
art; Whereas if the chief operations be conſidered, the truth of what is above 


rs, that the ur 1-9 of chemical ope- 


- 
- 
1 


o 


= 


of combinations. 


mencioned will appear: ſuch. are calcination, ͤ vicrfcatio, fublims- 
tion, fermentation, putrefaction, digeſtion, purification, union, and 
tr Foy e JC Sb OBS F „ EY * 


* F 
2 10 
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”. 


torn up, bit we have an immediate ſofution 
of, from the ttractive force. 
' But: this ſeems a little too precipitate ; a 
principle, ſa fertile, ſhould have been furthe! 
| exhanlieds its, particu'ar, laws, limits, Ge. 
more. induſtrioully detected, and laid down, 
before we had 2 to application. Attrac- 
tion, in the groſs, is ſo complex a thing, that 
jt may ſolve a thouſand different things alike: 
the notion is but one degree more fimple, an 
preciſe, than action itſelf: and till more of 
its properties are aſcertained, it "were better 
10 apply it leſs, and ſtudy it more. 
3 All the phznomena, all the changes in the 
univerſe, are the effects of motion.  Accord- 
ingly, to have a ſuccefſion of ſuch changes; 
the author of nature has added to bodies cer- 
- tain active principles to be the ſources of mo- 
tion,—Nature, ſays Sir I. Mauton, performs 
all the great motions of the heavenly bodies 
by the attraction of gravity, which intercedes 
thoſe bodies ;. and almoſt all the ſmall ones 
of their particles, by ſome other attractive, 
and repelling powers which intercede the par- 


— — 
S 


2 
+ - 


A. 
"JE $4 


needed ſome other principle to move it; and 


now that it is in motion, it needs ſome other 
principle for conſerving that motion. By the 
query of fluids, the attrition of their parts, 


nd the weakneſs of elalticity in ſolids, the 
motion which we find in the world, is always 
dwindling, and on the decay; fo that there 
ariſes a neceſſity of recruiting it by active prin- 


- ciples: ſuch are the cauſe of gravity, by which 


the planets and comets keep their motions 


in their orbs, and bodies quire motion in 


falling; and ſuch the cauſe of fermentation, 
by which the heart and blood of animals are 


the e 
and fine, mountains take fire, caverns blown. 
up, c. For we ſee but little motion in the 


world, beſide what is owing to theſe active 


rinciples : And were it not for theſe, the 
bodies of the earth, planets, comets, fan, and. 
alt things in them, would grow cold, and“ 
freeze, and become unactive maſſes. Optic. 
p. 373, and. 375. 4 


all. the- 
ide er other 
ticles. Body it ſelf is merely paſſive, and 


kept in perpetual motion, the inward parts of 
the. arth irw conſtantly warm'd; bodies burn 


„ The Daoty of CIM Tv. 
other operations. But a ſeparation. of parts thus effected, does not ſhew that 

- thoſe parts bad pre-exiſted in the body, ſuch as they now appear; ſince thoſe = 
very operations whereby the parts become ſeparated and diſengaged from the 
reſt, may make great alterations in them: ſo that it is a falſe concluſion of 
the generality of chemiſts, that their clements were really contained in the 
compounds. Add, that bodies when de-compounded, acquire new powers, 
2 they had never exerted before ; of which we have innumerable in- 
ances. | ; | for $4 ann ouet Dt Rs 

5. On both theſe accounts it is by no means ſo clear as chemiſts tmagine, tha 

their art gives the true firſt elements of things; and that we may judge of t 

compounds by the principles into which they are chemically reſolvable O. 3 


, 


o 


| (1 Thus the great E R The ancient chemiſts allow but of three 
bodies ſeem to be compoſed of hard particles: elements; viz. /alt, /u/hur, and mercury; 
for all bodies, ſo far as experience reaches, which they more emphatically call hyo/ari- 
are either hard of themſelves, or may be ren- cal principles, or the tria prima. To which 
der'd hard; wiz. ſome by freezing, as wa- the moderns have added two more, viz. wa- 
ters, oils, Ac. others, as mercury, by fames ter and earth. | | | 
of lead ; and ſpirits of wine, and urine, by Theſe principles took their denomination 
Nag and mixing them: even the from certain qualities obſerved in the ſeveral 
rays of light themſelves are hard bodies, as ſubſtances procured in analyſing of bodies by 
appears from their retaining different proper- fire: an inflammable ſubſtance riſing, that 
, ties in their different ſides. Many compound wauld not mix with water, * ſulpbur: 
8 bodies are very hard, notwithſtanding that what comes over ſapid, and diſſoluble in wa- 
they are v rous, and conſiſt of parts ter, paſſes for falt: what is fixed, and indiſ- 
that are only n How much harder ſoluble in water, they name earth; and all 
then muſt the fimple particles, or atoms the volatile ſubſtances, mercuries, Or thus, 
themſelves be, which are entirely devoid of A body, in diſtillation, uſually ſpares 
all pores ? And how ſuch particles, by only into volatile and fixed parts; and theſe vola- 
laying them together, and touching in'a few tile parts either aſcend in à dry form, which, 
points, ſhould cohere, and fo firmly, without if it be ſapid, they call 'wolati/e alt: o in a 
the intervention of ſomething that attract, liquid form; which liquor is either inflam- 
| or perhaps even. preſſes them together, can mable, and ſo paſſes for /u/phur, or ei; or 
{ | ſcarce be conceiv'd. Theſe ſimple, or ſmall- not inflammable, and yet ſubtile and pung 2 
3 eſt particles cohering by the ſtrongeſt force called mercury, or Riv ; or elſe 2 6 
E or attraction, compoſe bigger pho of term'd phlegm, or qwater - for the fixed part, 
feebler virtue; and many of theſe cohering, it uſually conſiſts of particles, partly ſoluble 
et der other particles ſtill bigger, and more in water, and ſapid; which therefore make 
weakly united: and ſo on for divers ſucceſ- fixed /a/t; and pardy inſoluble and infipid, 
fions ; till. the progreſſion end in the biggeſt called earth. _ 5 „ 
parte. on which the colours of natural The diſtin& offices of each in the compo- 
ies, and the operations in chemiſtry de- fition of bodies, they thus aflign : ſalt is the 
pend ; which, by c>hering, compoſe maſſes, baſis of ſolidity and permanency ; that this 
or bodies of a ſenſible magnitude may be diflolyed into minute parts, and con- 
Elements or principles are defined by M. vey'd to the other elements, hare is a neceſ- 
Homberg to be the moſt fimple matters into fity of water: and that the mixture may not 
which a mixed body is reducible by chemical be tao rigid, and brittle, a ſulphurous or oil 
analyſes : but the chemiſts do few of them principle muſt intervene, to make' the mall 
uſe the word with ſo much reſerve : chuſing more tenacious : To this a mercurial ſpirit 
rather to conceive, and ſpeak of e/ements, as muſt be ſuperadded, which, by its activity, 
the very primary corpuſcles whereof mixt bo- may permeate, and, as it were, leaven the 
dies are compoſed : a way of conceiving, whole maſs, and thereby promote the more 
3 85 which ſubjects them to infinite difficulties, and exquiſite incorporation of the ingredients. To 
8: is the foundation of a good part of the ob- all theſe a portion of earth muſt be join'd, 
IT jections made againſt them by Mr. Boſe. —which, by its dryneſs and poroſity, may ſoak 
| | 1 |; i 5 5 up 


* Newton. Optic, p. 364, and 370. 14 


1 


. 8 popnn 
d, and concur with the other ingredients, 
ive the 1 


Nr s ate uſually divided into 
0 the active are the eri 
— or t ypoſtatica! principles ; the 
ve are — and water, which are alſo 
called #lenizxcary princi les. But M. Homberg 
has reforn'd o 1 : ful * 3 
the otily eo 
dne; and all == eu reſt ae 12 
. 3 is the active principle, , in 
uot roomy to him, tis this Hone that 
ad icli, chat makes all the reſt act. 
arth is denominated a paſſive ptinciple, as 
i nee at, but ſerves meerly as a matrix 


of the other privelples. And 


fie water, A ed inter- 
mellidte principles, beca bells hy they * not Act of 


themſelves, and yet become * f acting. 
by their being Join d 4 with ſulphur, whic 
modifies chem, and is d by them a 
— 4 — 


the ar, elements, with admirable force 
and addrefs ; making appear, that the diffe- 
rent ſubſtances into SRC mix'd bodies are 
commonly reſolved by fire, are not of a pure 
and elementary valle; A. but 0 in fo "Wick 
of OY 9 2 Rn. 80 4 a 

| compoun - and | ofica 
In el 3 2 les of * ſame 
denomination in ano that, as to their 


number, it is not — 1 as the che- 


miſts have ufually malntain'd; becauſe in 
moſt vegetable and animal bodies, earth and 
phlegm are alſo found; but that there is no 
one determinate number into which the Sre 
univerfally refolves all 8 A 

and . And that there are { ua- 
lities which cannot be refer'd to any of theſe 
ſubſtances, as if th . 
in; there being withal other Nite? which 


tho? OE wen to have their chief and moſt 


refidence in one or other of theſe 
— 


are not yet fo deducible from it, 
ut that more general principles may be 


tak 
Fay b alledged, that bodies are only 


called falt, fulphur, mercury, &c. on this 


footing, that A principle o the ſame is pre-. 
dominant therein ; but it does not even ap- 


pear, that the r ated ſalt, ſulphur, or mer- 
cury, principatly confifs of one ſimple body, 


to give it that denomination ; or that there 


is any ſuch primitive ſimple ſubſtances exiſt- 
 * Men. de Acad. an. 1702. 


9 2 ee 2 enn d . 


6. er pa oft inp it appears, that there are 


attacks the common doarine of 


refideg there 


+ Scezt, Chym. 


any cauſe hitherto obſerved; being 
endued 

in the bodies whenes theſs are] 

be deminded then, what is it that the 

chemical 5 . 1 We 2 that 


an hace, pr 
more SY ithout . 
call & 15 2 
to e u ce, the 
unctuous 1 1 85 agp. fav 
ciry'; we hav 
will obtrude t 


 falt, 3 
my us, _as e and 
whereof each 

and which were really 
the operations of — further 

their ei ats will | bear TE ava 423 


. 8 Eo or 2 p_ 


ome obvious 


blance thereto in 

qual, rc n deny it that name on ac- 
Iu five ther quali, wherein it is 

e+ 

The chemiſts will not allow the ale in aſhes 
to be called earth; notwithſtanding that the 
ſaline, and earthy parts correſpond in many 
reſpeCts ; e. gr. weight, dryneſs, fixedneſs, 


fufibility 4 for this only reaſon, that the. 


one is ſapid, 101 diſſoluble in water, and the 
other not: beſide, that ſa * and volati- 
lity denominate the chemiſts /pirit or mercury. 
And yet, how many bodies may happen to. 
agree in thoſe qualities, which have diFerent 
* For and divers diſagreeing qualities ? 

or not only ſpiri 


t of _—_ equa. fortir, 


ſpirit of ſalt, oil F vieriol. ſpirit of alum 
22 of vinegar, and all ſaline iquors diftill'd. 

m animals; but all acetous ſpirits of woods, 
muſt belong to their z tho? it does 
not appear why ſome of theſe ſhould rather 
come under that denomination, than the che - 
miſts ſulphur or oil; for their diſtill'd oils are 
fluid, volatile, and ſapid, as well as their 
mercuries. Nor is it neceſſary that ſulphur 


| ſhould be unctuous, or indiſſoluble in water ; 
fince ſpirit of wine is generally refcr'd to ſul- 
ars, tho" it be not unctuous, and will rea- 


ily mic with water. §o that nothing but 
bare inflammability . left to conſtitute the 
efſence of the chemiſts /jahhur z- as the con- 


trary, join'd with any taſte, entitles a ciſtilld 


ticuor 
t Bale, abi fapra, - 


; and the other mer-. | 


g to object: Wer if they 
— 
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*endued by the author of nature with ſuch a degree either of hardneſs, a3 that 
they are incapable of being divided into. leſs parcels, or being changed in their 


liquor to their mercury. Now, ſince ſpirit of 
'nitre, and ſpirit of hart's-horn will bubble to- 
gether, hiſs, and throw up one another into 
the air, which the chemiſts allow for indi- 
cations of great contrarieties in bodies; ſince 
we may obtain two ſorts of oil from the ſame 
parcel of human blood, which will not mix 
with one another; and ſince we meet with 
numerous inſtances of other contrarieties in 


bodies, which, according to the chemiſts, 


muſt te huddled up together, under one de- 
momination : It may worth conſidering 
how far ſuch a multitude of ſubſtances, as may 
agree in theſe ſlight qualities, and yet diſagree 
in others, de'erve to be called by the ſame 
name of a principle, rather than have ſuch 
appellations as diſtinguiſh them from bodies 
they differ ſo much from.—When unable to 
ſhew that a liquor is, for example, purely 
ſaline ; they prove, that at leaſt ſalt is the 
outs e . principle therein, from this con- 

deration, that it is ſtrongly taſted; and that 
all taſte proceeds from ſalt: whereas ſpirits, 
as of tartar, hart's- horn, c. which are re- 
puted the mercuries of the bodies that afford 
them, have manifeſtly a ſtrong and piercing 
taſte, And indeed, if taſte belong not to the 
ſpirit, or mercurial principle of vegetables, 
and animals; we ſcarce know how it will be 
diſtinguiſhed from their phlegm ; fince, by 
the abſence of inflammability, it muſt be di- 
{tinguiſh'd from ſulphur. Add, that not only 
the ſpirits of vegetables, but their oils, are 


very ſtrongly taſted; and the moſt elaborate 
_ depuration will ſcarce ever reach to make 


them taſteleſs. —Apain, volatile ſalt of hart's- 
horn, c. is very ſtrongly ſcented, notwith- 
Randing that moſt chemiſts deduce odours from 
fulphur, and from them argue the predomi- 
nancy of that principle in the odorous body. 
From the whole, it appears how diſſimilar 
each of thoſe bodies are, which the chemiſts 
call the ſalts, ſulphurs, or mercuries of the 
bodies which yield them ; as if they had all 
a ſimplicity or identity of nature : whereas 
ſalts, for inſtance, if they were all elementary, 


would differ as little as the drops of pure and 


ſimple water: So that we have no poſitive 
knowledge of the chemical principle ſulphur, 
by means of analyſes, or the decompounding 
of mixts. This led M. Homberg to imagine, 
that ſomething might be learn 


compoſitions, or artificial mixts: The effect 
of a great number of operations of which kind, 
gave him indications, that *tis light or fire is 


® Boyle Scepr, Chym. 


d of it from 


| figures; 
tive matter in all mixts. So that we muſt 
refer the diſquiſition into the nature, proper- 
ties, c. of ſulphur, to the article of fire, 
Indeed it ſhould be expreſs'd what kind of 
diviſion by fire is to determine the number of 
elements; for the ſame body, e. gr. guaiacum, 
which, burnt in an open fire, only reſolves 
into two, viz. aſhes and ſoot; if diſtill'd in 


a retort, reſolves into oil, ſpirit, vine 


water, and charcoal; the laſt of which, by 
a farther bi 6 of fire, in an open veſlel, 
falls into aſhes, 1. 6. into ſalt and earth; 
and by a farther yet, into glaſs. If then oil 
paſſes for an clement, becauſe producible by 
one degree of fire ; why is not glaſs? There 
are ſome mix'd bodies, from which it does 
not appear that any degree of fire will ſeparate 
any of the common elements ; ſuch is gold, and 
perhaps alſo ſilver, Venetian talc, oſteocolla, 
and glaſs; which, tho made of a pure colli- 
quation of the ſalt and earth remaining in the 
aſhes of a burnt plant, yet will ſo far reſiſt the 
violence of fire, that it has been held more ir- 


_ reducible than gold: But if an artificer can 


unite ſuch comparatively groſs icles, as 
thoſe of earth mw fate, iro a body indifls 
luble by fire; why may not nature affociate 
in ſeveral bodies the-more minute elementary 
corpuſcles, too firmly to let: them be parted 
by fire? There are ſome bodies whoſe com- 
ponent principles are ſo minute, and ſo firmly 
united, that their corpuſcles need leſs heat to 
carry them up, and diſſipate them, than is 
requiſite to divide them into their principles. 


becomes ſo difficult to decompound . . 

We have no evidence, that three is pre- 
ciſely and univerſally the number of the di - 
ſtinct ſubſtances or elements, into. which all 
mixed bodies are reſoluble by fire: If it be 


And hence it is, that the common ſulphur 


granted, that the elements at firſt conſiſted of 


certain ſmall primary coalitions of the minute 
atoms, or particles of matter, into corpuſcles 
very numerous, and like each other; it will 
rather appear, that ſuch pri maſles may 
be of far more ſorts than three; '6r five ; and 
conſequently we need not ſuppoſe that in 
every compound body there ſhould be found 
juſt three ſorts of ſach primitive coalitions. . 
t is impoſlible but that two ſorts of elemen- 
tary bodies may ſuffice; as we ſee is the caſe 
in that durable ſubſtance, glaſs : while others 
conſiſt of three, another of four, another of 
five, &c. Nay, it does not ſeem impoſſible, . 


», 


mixts, which have ita hi 6 
as the other: as kd wr, two Words, 
whereof the one has not any of the letters in 
2 other; or, as - 
wherein no ingredient, except ſugar is com- 
mon INE two of them. ' And this. is -con- 
l e myparrny or as from 


ſome bodies, even three rinci- 
ples cannot be ſo from 42 6 Er. 
variou y managed, ma | 1 

22 a ne | a 


Fire, even when it does divide a body into 
ſubſtances of various a rnd does not 
commonly analyſe it into hypoſtatical princi- 
ples; but only diſpoſes iti parts into new 
textures, and thereby po By concretes of a 
new, indeed, bat of a compound nature: and 
there are many diſtin& ſubſtances obtainable 
from ſome coneretes without fire, which no 
leſs deſerve the denomination of clementary 
than thoſe extorted by fire. In reality, diffe- 
rent degrees of fixity and volatility ſeem to 
have a great effect in the producing of 715 
rent elements, For, that fire frequently di 
vides bodies on this only account, that ſome 
of their particles are more fixed than 7 ary 
tho? either of the two be all the while far 
from pure and elementary, is obvious in the 
burning of wood, which t e fire ſeparates into 
ſmoke and aſhes; the former of which, con- 


feſſedly conſiſts of two ſuch different es 
— . 


as earth and ſalt; and the latter, con 
_ ſoot, - diſcovers itſelf to contain ſalt, oil, 
it, earth, and phlegm; all which being 
oft equally volatile in that d of fire 
which forces them up, are carried away to- 
gether. Beſide, if two different bodies, united 
Into one maſs, be both ſufficiently fixed; the 
fire finding no parts volatile eno gh to 'be 
carried up; makes no ſeparation at all“. 
It does not appear that all mixts are of 
elementary bodies; but rather, that there are 
ſeveral compounds even in regard of their in- 
gredients conſider d antecedently to their mix- 
ture: for tho ſome / be made-up of the 
immediate coalitions of the elements, or Prin. 
ciples themſelves; others are mix'd 


| at 
ſecond hand: now if a compound conſiſts of 
ingredients not merely elementary; tis eaſy 


to conceive, that the ſubſtances into w 

fire reſolves it, tho' ſeemingly homogeneous, 
be of a compound nature; thoſe parts of 

nh body that are moſt akin, affociating 

; 2 into a . 
out of diſtillꝰd ; 
—_ the clements of the bodies "whence they 

are drawn, vi. oil Nun and olf ef tw 


"i Boyle abi ſupra, 1 B. 
At ladet che Privy. 


a new dei 


. 25. 7 


lition, 
| 2 hn " fulphur; the two lig 


happens in electuaries, Reid 
. i= an acid liquor, 


mere water, 


| has k 
which are re. 


Obe 


; the ſame author, 'withou 
ad? ind, e 


det 


diſtin: and from 
gp ly reftified, he 
al; 1 1 9 S aner .. 
; leaving à ſpirit of a v ut na 
ture from the Common fre of thar wood: 
85 that bs leaſt 8 g rn are * 
m an elementary rr fees 
ſtill look'd upon as mix wn Prue 
as there may 1 more elements K pa or 
fix; ſo the elements of one body may be dif- 
ferent from thoſe of auother: whence it fol . 
lows, that from the reſblution of com — - 
* there may reſult mixtures, 'wholly 


remaining 
t of box-wood, 


AP kind, by the coalition of elements, 
never convened before 
P gives us a way of « lverting oil of 


Fer aac? blood, hart's-horn, or the like, 
wholly into volatile ſalts, by a bare mixture 
of their own alcaline ſalts: if, then, ſuch * 
line volatile ſubſtances, which "paſs for e- 
lementary, be ele of chemical oils, 
and fix'd x fates, E one made volatile by the 
other, and both affociated by the fire; it ma) 


well be fuſ; „ that-dther ſubſtances, ari- 
ſing f from the ſep n of bodies by fire; may 
be new ſorts of mixtures, and conſiſt of i 451 | 
gredients of different natures. Thus, p 
culagiy it is to be ſuſpected, that =. 
olatile ſalts of b ; hart's horn, c. 
are fi tive, and bf an exceeding ſtrong ſmell}; 
tis either an error to aſcribe all odours t 


ſulphurs; or that fuch ſalts conſiſt of oe 


oily parts, well incorporated with the ſaline 
ones: and the like conjecture may be alſo 
made, as to ſpin of vinegar, which has . 
Piercing ſmell T. . 
That pm is not an ewe body, p- 
pears from its different powers 3 
the phlegm of wine, and'moſt 5 55 Ot 
ties, that make them differ” both from 
and from one | another: the 
phlegm of vitriol, Mr. Boyle obſerves, is an 
Egeckaal remedy againſt burns; and a valu 
ble noſtrum for « iſruſſing hard” tumors: 
vinegar will extra a ſaccharine 2 75 1 
out of lead, and even diſſolve corals with lon ap 
tion: that of fugar of 1 lead is ſaid to 


we: characters which ſerve to denominate 
a fluid ble „or water, among the chemiſts, 
; Are in! and wr Powe z yet — 5 


'theſe, which no ohm fo 
phlegm, Add, that it a 
; 6, that water 7 


8 may raalin be co 
6 1% I ene ae 
1 1. , 1 * tt N 1 
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pound bodies, conſi 


W, Mas much fairer 85 hog 
e ve th 


vilible ſubſtance, Are, 
ao 1 ne inodorous;baryeha 
ſeen an ole 


each yield a large quantity of, n ON 
can be no other Way accounte b 

this, that among the various oper 
the fire, on the matter of 2. concrete, ſeveral 
particles of the matter are reduced to a ſhape 


and 0 25 requiſite to compoſe ſuch a liquor as 
the chemiſts call 


hl 5 
farther in t e of Wake... TN « L 1 


in the 8 pans ed, = Fe. 
that is not infipid as phlegm, nor inflamma, - 
ble as oil: but under this general idea are 
comprehended liquors of quite oppo | 
tures, ſome being acid, as the. | 
ſalt, and vinegar; an nd ; 

are ſuch enemies to the formet, that as ſoon 
As 2, ay put together, they tumul 


t: To which may 1 0 
and grape Be called winoxs, or inflammable; 


Which, tho 72 ſubtile and . oy 


mentation - being ee ereto. 2. 
lious ſpirits, called alſo. arina, by r on o 
their e in many qualities with ſpirit of 
urine, are; manifeſt Ny not. imple, but com- 
a 253 of 

reſpective concretes vd inthe 
me "FT 2 part accompanied e 
little oil; ſo chat theſe. may be refer d to "the 
article f n ſalts. 3. Acid ſpirits, ap- 
to be producible 7 2 that thoſe drawn 
, (oo My alt and nitre, are very diffe- 
ot in reſpect of: 3 tA from the bodies 


a that it docs. not appear, 
e ers exiſted in that Ne of, i 


ms L 
thr the ſame bas fun wide 5 og dike nt 
of ordering it, auay be Mense 20 de. 


ther acid, vinous, or urinous ſpuitst, Wu 
Add, that whereas falt is laid 3 
1 of all as bodies abt au 
alia r is reaſon,. "that © 
* N in che very notion 


urit, that it hav en with Ka ö 
U | Cl 
[NES 2 R. ö 70 rd C2 
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5 4 tom, uchich are not 5 | 


from, Þ PA is SOAR ul 8. it acid, 
N . % „ 
4 0 NOW » Which is ſpoke of by che- 
miſts as a princi 4 » NEAT A-Kin to ſpirit, or 
1 rater is confo ed therewith, i its characters, 
20 writers are, to be a fluid ſub- 
tile. liquor, hgh. diſtinguiſhes 

i rom te falin ine pris , eſpecially" fixed 
z ang nab! . diſtingniſnes 


i it fr fulp hur or oil. t, as this; 1 | 
eos os 520 . aa x la 


m phlogm, others add an- 
other quality, e „Which is wanting 
in phlegm, ang 0 h brings the the chemical mer 
CULY precif 1.16 we call a ſpirit. The 
705 wies of vegetables and animals thete- 
be ee * ſeken of as init. 

e e — N 


51 5 We an — wn Se . And the chemiſts, 
in their writings, give us divers proceſſes ſor 
the ſame; tho the more judicious and ſober 
among them, have long look'd.on theyre: 
enGon as idle and chimerical. — 
But this principle, mercury or ee 
M. Henderg gives ds ſufficient raſon ta ſuſ- 
. ub . in that ĩt may be de- 
* perfect 3 
not. 141 that after its deſtru 4 
remains nothing but a — matter, 
without any ſigns of the other parts 
compounded Wich it. The method that au- 
thox took to deſtroy it, Was by firſt _— 
1 running mercury: into a perfect m 
by introducing a. ſufficient . — 


the rays of light into its ſubſtance, by a 
Ca js as and when it 
thus — ndered . metal, b y--expbiing it to a 
oh -glaſs,, which in a lies: pf Th parks 
Fre reateſt part of the er re 
aving nothing behind but light 
|: 22 8 the ory 
dai ſeems ng prin of — 
miſts, who generally grant ſalts the moſt con- 
ſiderab Ne and 2 5 — fts' procurable by che- 
miſtry from mixt bodies: Its character is to 
e ſoluble in water and, unreſolnble b. Hre; 
but under [this character it is incapable» of 
being pere d. us; mud needs to be joined 
or,; combined with ſome other Principle to 
a it fonkible Milt: 10 5 Ar A* Ab. * 
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We haue de binde of ſalts; i whereof 
are volatile, and the third fix'dpthe volatile 
„„ ſalts ; the fix'd A, 

or thoſe drawn from aſhes: the t latter are 


alſo called ac ſalts, or a, the bn 
volatile, the r nd. We do not know 
the preciſe —— — falts;' but 


to judge of them from. their effect, the moſt 
mmodious and 0 M. 


— 

of urinous 2 to — a 

a fling of the acid, and a Hale 

dee eee. 

contai * 

hich the calininghr cou — not capa, 5 
1. If acid ſali ere with- 

h out. _ . they” FEI 


— _— = 14 4. 


's principles, is a conſtant 
pn} ro thereof: 
phur, it is, that 
and tis the ſame 
and makes the aro: tha 3 


Hence acid ſalts — 2 — 
three claſſes; v. ſuch as contain an animal 
al e ſulphur; under which come all the 
acids diſtill d from 
and ſpirit of nitre: ſuck as contain a. 
nous ſulphurz-to which: the acids of vi. 
triol, common ſulphur, and alum: and ſuch as 
contain a more fixed mineral fi 
acids drawn from ſea · ſalts, and: 
Thoſe of the firſt claſs act more wi 
than thoſe: of the other, by reaſon animal 
_ table ſubſtances . 5 1. e. 
deal of room, and 
— the better handle to 


tering into the — and more e bo- 
dies: thoſe of the ſecond claſa are the leaft 


by reaſon the bituminous fulphur is 


Deni a deal of earth, which ſerves t 


as A matrix; and accor theſe are in- 


capable, fingly, of — = etallic bodies: 
Laſtly, the metallic ſulphur being the moſt 
the ſmalleſt and moſt 


fixed, i. . 5 re 
dompact, Aci it accompanies, do ſtill 
retain ſine points, and thereby become c 

ble of inſinuating into the denſeſt bodies; . 
ſeparating them: though for the ſame reaſon 
mer give but little hold to flame. | 
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0. —— ſalt of tartar, 
vitriol, Ac. which are all intermediate ſalts, 
1.6. partly fix d, and partly 3 the two 

ſalts fill their volatile 


and — ee 2 Wich ae: 


| aq been ſeparated by the violence 


; fruits, woods; Chr ; 
1 tas — animal, after the violence c 


ur; es r- . 
| © the. feces by 
called a e fas. 


| 1 7 
; — 22 
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of an — A, 


bo 


— — 


2 were — united, 2 bad 
reſtoring; themſelves into. the ſame 


8 


3 


do not 
calint . but dun all er bodies, whoſe pores 
have a like bor 


— — 

dies are called terreſtrial or metallic alcalies*, 
See more am cds ſudje&t of 2 * 
3 d 522 p 


| native ſalts; - both; foſſil, 
the 


fire has ſeparated all the volatile parts, 
ſtill remains a fix'd;! DE 


g them! in re The 


We ny — oa farts. p39 "at: 
the firſt, that of plants or e < be 6 ag 
the ſame; the ſecond i 1s foſſil z: and 005 


| ; and the e ler 6x. | ae 
me : Y . n a ee falta, | 


fluid. Helmont 
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ſalts, we mean all ſuch as partake of the taſte 
or ſmell of urine. © Their effect in volatilizing 
fix'd ſalts is notorious: for being added to 
common ſalt, there ariſes, by fire, a ſalt of a 


volatile kind, - called ſal-ammoniac;' Tho',. 


for volatilizing the fix'd ſalts of plants, the 
urinous ſalts! of plants are not ſo proper as 
the” urinous ſalts of the intermediate claſs, 
ſuch as alum: and for the fix'd ſalts. of foſſils, 
the foſſil urinous ſalt is fitteſt, viz. borax . 

All the ſorts of ſalts then do throughout 
appear avowedly compound, and unclementary: 
and that they are Iikewiſe'produciblr, de nous, 
and convertible into one another, is ſtrenuouſly 
argued by Mr. Boyle. - The two chief quali- 
ties, wherein they all agree, 'and which there- 
fore make up the common received notion of 


ſalt in general, he obſerves, are to be eaſily 


diſſoluble in water, and to effect the palate, 
ſo as to cauſe a ſenſe of taſte. Now, ſince 
the inviſible particles, which compoſe the 
viſible portions of a ſalt, may be ſo con- 
trived as to make other parcels: of matter, 


which have the qualities that denominate 


bodies ſulphureous, or fpiritous, as we ſee in 
nitre's being made i mable;' why may 
not other corpuſcles, or ſmall portions of 


matters not ſaline, be fo broken' into minute 


310 


ing the organ of taſte fi ot ?: 
hat a diſpoſition to be diffoluble in a li- 


that there does not 7 be 7 ſtrict connec- 
ures us, that by Paracel. 
fra's fal cirtulatum, ſolid bodies among which 
he inſtances ſtones, may be tranſmuted into 
actual ſalt, equal in weight to the body 


- whereof it was made; conſequently, as the 


chemiſts allow of ſulphur, mercury, &c. in 
ſuch bodies, it appears 2 ſame 2 
tions of matter, which pre- exiſted in the form 
of thoſe ſimple ingredients, muſt, by the ope- 


ration of fire, and the menſtruum, ve been 


converted into ſallt :. i 
For acid ſalts; we may inſtance in ſalt- 
41705 which, tho? it have no acid taſte, may 


be made to afford, by diſtillation, above three 


: fs of its weight, of a highly acid h- 
quor; yet it does not appear, that ſuch a 
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| piece of true native. 


folubte in that 


quer: 
. dent body, not unlike foſſil ſulphur. 


dw. 
in the compoſition of nitre.. oo tn 
For iam ſalts, we! have an inftance-of 


their production, in the ſalt obtained by di- 
burn in our chimneys, ſeems to have nothing 
of the taſte or 11 of urine; nor have the 
diſſolutions of the ſaline parts of ſuch wood 
been obſerv'd'to have any affinity in taſte or 
odoun thereto; yet when wood is burnt in 
the fire, and the ſoot! afforded by it diftill'd, 
we get 4 white volatile urinous ſalt; like what 

is afforded by blood, urine; or the like. 
For lixivious, or the fix d ſalts of calcin'd 

boning the N themſelves are not en- 
irely agreed. For however the prevailing 
opinion may be, that theſe fix d alcalies — 
exiſt in mixt bodies; He/mont very inge - 
niouſly propoſes another origin, and holds 

them, as to their alcaline form, productions 
of the fire, by whoſe violent action, à part 
of the ſalt, which in the concrete is all natu- 
rally volatile, laying hold 'of ſome 'of 
the ſulphur of the ſame body, both Nadie 
melted together, and thus fix d into an alcali: 

which fixation he exemplifies by what hap- 
pens when-ſalt-petre and arſenic, tho" both 
volatile, When expoſed to the fire, are, by 


its operation flux'd and made to fix each other: 


tho' what ſeems to overthrow this account, is, 


that the fire may not perhaps be always found 
2 neceſſary agent, in 4 het of 4 


lixivious alcali: for Mr. Boyle tells us of 'a | 
Egyptian nitre, which 
ppear'd/ to have all the properties of 'a fix'd 
alex. That Aube parts | 

and ſhews how to make alcalies from ſea 

and falt-petre, | though containi acids; 
how alcalies may be deprived of their alcaline 
form, and turn'd into other ſubſtances; how 


a fix d alcali, e. +. N IO BEDS 04G, 
The chemiſts lay down inflammability as 
what characterizes their principle '/ulpbur, 
whence it happens, that three ſubſtances, ma- 
nifeſtly different in conſiſtence and texture, 
come neceffarily to be refer d to ſulphur: the 
inflammable ſubſtance, obtain'd mixt 
bodies, by means of fire, appearing ſometimes 
in form of an oil, which will mot mix with © 


water; ſometimes in form of an inflammable 


ſpirit, which will readily unite with that li- 
and ſometimes in form of a confi. 


what in moſt mix'd bodies is called ; 
need not be cocerv'd as 3 | 


dient, pron mambo. nm ag. ing 
thing: for ſulphur itſelf is made of the ſame 
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ues the point further; 
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univerſal -matter. with other-bodies;/and is 
only a coalition of certain particles thereof, 


: 
ks 


whoſe aggregate, by having « particalar ter. 


ture, c. becomes diſpoſed to turn d into 


and uſually alſo into flame; and there- 


fore if the like texture may be found in por- 
tions of matter, in other reſpects different, or 
jf art and chance can frame, and bring toge- 
ther particles of matter ſo dif] or can 
ive them ſuch a texture, as di ſpoſes them to 
cindle, flame, or burn away; the 
tions. entitle it to the nature of a'ſulphur, 
whether it participate of the iſts primæ- 
val ſulphur, or not. | 
And that it is not \neceflkry 
cured by fire from mixts, be a primeval ele- 
ment, may be argued” from the growth of 
plants, fed merely by water; which never- 
theleſs' afford an oil in diſtillation: and we 
ſee that in olive-trees, almond-trees, walnut- 
trees, c. the rain water, which inſinuates it 
felf into their roots, is, by fucceſſive * 
of texture, reduced into the oil, which the 
fruit, by expreſſion, To plentifully yields. 
And to We the ſuſpicion of common 
pregnated with any ſul ow 


* * 


water being 1 
rous juices of the earth, it may be 
that diſtill'd water will nouriſh 'a vegetable. 
What is more, Mr. Boyle relates an experi- 
ment, whereby from two diftil'd __ 
diſſoluble in water, and both held by the 
chemiſts as elementary bodies, vix. oil of vi- 
trio, and alcohol of wine, he procured a- 
den wee quantity of chemical oil, of a 
very different nature from either of the ingre- 
dient liquors , 525 AE | £3 Ba Ea 
This oil, or ſulphur, of vegetables and a- 
nimals, is reducible, by means of lixivious 
ſalts, into ſoap; as that ſoap is, by repeated 
diſtillations from a caput mortuum of chalk, 
inane / 
For the production of that kind of ſul- 
. called inflammable ſpirits, it has already 
een touch'd on, in ſpeaking of þirirs. For 
that of confiftent ſubphurs, it does not appear 
that any ſuch ſubſtance is really procurable, 
either from vegetables or animals: what the 
chemiſts have uſually taken for vegetable 
ſulphurs, Mr. Boyle ſhews to be no other than 
ſulphurs, and to be ſeparated, not from 
the matter of the vegetable, but from that of 
the foſſil matters uſed in the proceſs. And as 
for the ſalphurs ſometimes obtained from ne- 
tals and minerals, tis much to be doubted 
whether they belong'd thereto, as eſſential 
ingredients, or were only 
mon- ſulphur, perhaps, a little alter'd, and 
mingled with other parts effential to the mi- 
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more cloſely mix d with the ſa | 
line parts of the vitriol, afforded by the ſame 


qualifica- - wy 
marcaſites ;-from which latent corpuſeles may 


| in vitriol and its oil. 
oil, pro- 


little alt, 


corpuſcles of com- 


mY . 
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neral., Thus we ſee in native cinnabar, the 


mercury, which chemiſts ſuppoſe a 


metal, is ſo mix'd with another body, as not 


to be diſtinctly diſcernible, till ſeparated by 


che fire: and from this cinnabar, ſulphur has 
been ſometimes obtain'd. Add, that as 4 


large quantity of common ſulphur is eaſily 


ſeparable from vitriol- marcaſites; it appears 
poſſible for ſome common 1 to 5 | 
ine and metal- 


the ſulphurous ſmell, Gt. obſerv'd' 
N. Hemberg refines conſiderably on the no- 


tion of ther Kine eee ee 


tty matter, found in the analyſis e 
animals, and ſome minerals, and Which 

has been always taken for the chemical prin- 
ciple ſulphur, cannot be a principle, on his 
foundation; ſince it may be reduced into o- 
ther ſimple matters. Add, that as he lays 
down the principle —_— forthe only active 
one, and which of conſequence ſhould'be found 
in all mixts; this oily matter is wanting in 
moſt minerals, and therefore cannot be the 
only active principle. In the analyfis of an 
oil, its whole ſu ce reſolves into a deal 
of aqueous liquor, a little infipid earth, and a 
y fix'd and pay volatile; 


the real principle ſulphur, which connected 


theſe principles together to make an oil, is 


loſt in the operation; the whole induſtry of 


the artiſt being only able to ſeparate the prin- 


ee from each other. And as the principle 
Iphur is only ſenſible while join d with ſome 
other of the principles, which ſerve it as a 
vehicle; it muſt of neceſſity eſcape from who-- 
ever would ftrip it of all heterogeneous mat- 


This ſulphur may either be conſidered as 


mingled, and retained in ſome other matter; 
which, as it is aqueous, ſaline, earthy, or 
mercurial, the reſult will a under the. 
figure of ſpirit of wine, oil, bitumen, or me- 
al none of which are the principle ſulphur :; 
or, it may be conſidered as pure, and without 
any mixture; in which laſt ſenſe alone, it is, 


that ſulphur is to be accounted a principle, 


and the only active principle; leaving to the 


reſt the appellation of ſulphureous matters. 


Now, all mixts;that excellent author obſerves, . 
in paſſing a _— analyſis, loſe the princi- 
ple ſulphur, which was the band of the com- 
fition; ſo that the more the chemiſt en- 
eavours to extricate, and diſengage it, the 


' leſs he-finds it. h ; 


Earth, by the chemiſts . 


| t 14. Seept. Chym, 
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.of all ſabtances fem i have ec claim 


reſt; as the water, on the other hand, 


found that theſe too, are 
compounded, c. | 
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to an elemen nature; in regard the vio- 


lence of the vol Ba fire ſhould ſeem to have 


driven away all the mercurial and other vola- 
tile parts, and have quite burnt out the ſul- 
phurs, which are oſten more fix d than the 


- 


the characters, whereon the ſimplicity and im- 
mutability of the earthy of bodies are 
ſuppoſed to depend, v. gr. its not diflolving in 


water, its not affecting the taſte, and not hav- 


ing flown. off with the other parts; it will be 


ducible, may be 


. Boyle has ſhewn, that not only each of Soi 


| theſe qualities ſeparately, but all of them to- 
gether, may and frequently do, ariſe from the 


mixing and variouſly managing of compound 
5 — — | —— og th _ not we 
Thus from oil of vitriol, and ſpirit of wine, 
tho' both diſſoluble in water, and ſapid, he 
has, by digeſtion and diſtillation, procured a 
large quantity of a ſubſtance indiſſoluble in 
water, inſipid and fixed. So alſo glaſs, which 
tho not only a compounded, but a recom- 
pounded body, (the ſand and other ſtones, 


' which themſelves are mix d bodies, being fur- 


ther compounded with the ſalts that diſſolve: 
them) has yet all the three qualities, which 
the. chemiſts require in their earth; for tis 


. taſteleſs, diſſolves not in water, and is fix d in 
the fire. And if aſhes be of themſelves capa- 
ble of vitrification, as the chemiſts teach; 


how are we ſure, that in common aſhes, freed 
after the uſual manner, from their fixed ſalt, 
what is called a ſimple eart, may not be a 


body compounded of two, or more ſubſtances, 


which by their coalition, and new texture, 
produced by the action of the fire, have been 
| ht to a kind of vitrification? 
That eart may be produced de now, may 
likewiſe be argued hence, that if ſalt of tartar 
be diffolved in fair water, there will remain, 
after numerous  filtrations, and after every 
ſingle one, a fubſtance in the filtre, which has 
all the chemical characters of earth. The 
terra damnata of vitriol a s evidently no 
elementary body, from its purpliſh colour, 
its weight far exceeding that of earth, c. 


In effect, in ſome bodies particularly thoſe 


of the metalline kind, the calcining fire does 
not operate as in others, particularly vege- 
tables; ſince ſometimes almoſt the whole 
weight of a mineral ſhall be found in what 
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per ſe: which calx is in great meaſure 


wat 


det 


cible ſometimes into a body. of the ſame na- 


ture with that which afforded it; and ſome- 
times into another body, far from being ele- 
mentary: as in the reduction of minium int 


i lead, aſhes of antimony into glaſs, Ge. | See 
have diſſolved all the fix d ſalt: and yet, as to hb 


ment. 45 / 335 Bins Stages TE 
As vigorouſly as Mr, Boyle combats the ele- 
ments, yet he allows, 1. That many mineral 
bodies may. be reſolved into. 3 /aline, a . 
Phurous, and a mercurial one; and that almoſt 
all vegetable and animal concretes, may be 
reduced, hy fire, into five ſubſtances, ſalt, 
rit, . oil, phlege, and earth;. of which the 
three former being more operative than the 
two latter, may be look'd upon as the three 
active principles, and by way of 1 
called the bree principles of mixt bodies. 2. 
hat theſe principles, tho they be not per- 
Ay ſimple, may, without inconvenience, be. 
ſtiled the elements of compound bodies, anc 
bear the . of thoſe ſubſtances which they 
moſt reſemble, and which are manifeſtly pre- 
dominant in them; becauſe no one I how 
elements ſeems divifible by the fire into four 
or five different ſubſtances, . like the concrete, 
whence it was ſeparated. ; 3. That ſeveral 
qualities of a mix d body, and eſpecially the 
medicinal powers, do, for the moſt part, lodge 
in one or other of theſe principles 
It is remarkable enough, that the order 


wherein theſe principles ſucceed each other is 


different, according as the mixt has under- 
gone a fermentation or not; if it have, the 

Irituous liquors, and volatile ſalts riſe firſt, 

en the aqueous liquors, then fetid. oils, 
leaving a caput mortuzm at the bottom, whicl 
affords a fix d ſalt and earth. If it have not 
fermented, the aqueous liquor precedes the 


volatile falts, and ſpirits; the other matters 


following in the order abovementioned}... . 
(] To this purpoſe, Sir Jaac Newton 
cloſes a fine inquiry into the na 
laws, and conſtitution of matter 


“ theſe things conſidered, it ſeems propable 


<< to me, that God, in the beginning, created 
<© matter in ſolid, maſſive, hard, - impenetra- 
c ble, moveable particles——incomparably 
harder than any of the porous bodies com- 
pound ed of them: nay, ſo hard as never to 


„wear, or break in pieces; no human power 


being able to divide what God made one, 
at the creation. While theſe particles con- 


berg. Mem. de I Acad. R. an. 1702. 
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7 AS. often therefore. as the analyſis: of a compound has gone ſo far, as to 
reduce it into ſuch parts or elements as theſe; there is an end of all further di- 
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viſion, till ſuch time as theſe ſimple corpuſcles be re- united, either with other 

imple, or compound. ones. i ern Hos mode eee £1 - 
8. Such bodies are by the philoſophers called elements; and into ſuch the: — 

chemiſts haye often alledged that bodies are by their operations reſolved: yet 2 

the notion is overturned even by themſelves. It muſt indeed be allowed that 

N water, earth, alcohol, mercury, the preſiding ſpirit in each body, 

and ſeyeral others, do, when abſolutely, ſimple, appear to be fine, permanent: 

elements: but whether ſuch bodies can by any contrivance be procured and 

exhibited perfectly pure, has not yet been demonſtrated: indeed that nothing 

of this ſimplicity is found in the common operations of the chemiſts; has 

3 — — Ne Nie 4360 
gold, and other of the moſt ſolid bodies: —— — — 2 
the leaſt, drop of pure water, and mueh leſs of any of the reſt, as air and 4 


10. Add, that theſe parts into which bodies are reſolved by chemiſts, 

are of different natures, eaſily changeable, and may further be reſolved into 

other parts; as appears from water, ſpirit, ſalt; oil, . earth produced frum 

animal and vegetable bodies: even alcohol itſelf, in burning, ſeparates 
11. Laſtly, by re- compounding the chemical elements extracted from any 

body, we very rarely 8 the primitive compound; as may appear from 

the want of e ood, and — To obtain truth therefore in ita 
rity, and guard againſt errors, it is neceſſary to aſſign certain bounds to the 

_ banal which it may not paſs. ' For” inſtance; that from any kind of, 

bodies, animal, vegetable, and foſſil, a certain determinate operation in che- 3 

miſtry will always produce certain determinate effects, which are accuratelyto: 4 

be diſtinguiſned by their ſeveral characters: but whether the matters it thus 5 3 

produces actually exiſted in the body before the 8 will not be always 

caſy to aſcertain without other conſiderations. + Thus the ſpirit of wine ob- 

tained from, any 8 vegetable, by means of a regular fermentation 

and a proper diſtillation, is always of the ſame nature, and produced in the : 

ſame manner. Nor has it hitherto been poſſible to obtain this liquor from any 

other matter: neither is it procurable from this without a double operation. In 


0 Wi ka, 


the meanwhile, this liquor which the chemiſt ſhews us, had noexiſtence before 
the proper means of fermentation and diftillation,were apply'd ; ſo that none 
but à chemiſt can ſpeak intelligently of its matter, cauſe and properties. And, | 
the ſame thing certainly obtains in a multitude. of other bodies; ſo that we. 

v4 Gap ee i 2.2 2 nk "21 as 0 . median © ms mg Tac . 1 ſt . | 


« tinue entire, 'they may compoſe: bodies of © ſame nature now, as water and earth com- 
« one and the ſame nature and texture in all . poſed of intire particles at the beginning. 
ages: but ſnould they wear away, or break: And therefore, that nature may be laſting, 
in pieces; the nature 8 the changes of corporeal things are to be 
Lon them. would be changed! water, t placed only in the various ſeparations, and 
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: 
«. earth, compoſed of old worn particles, and © new aſſociations and motions of theſe-per-' 
« fragments of particles, would not be of the *+ manent particles“ ?“ 
A : . n : . 33 8 1 441 11 "Six <a | Si 
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reſtrain the art within narrow bounds; which art is not depreciated, but ren · 
dered the more excellent, uſeful; and expedient thereby: and thus it is We 
would be thought to pro feſs chemiſtry (). FTC ͤ 8 5 0 . 
12. By chemiſtry then, alone, it is we learn, that in every animal, or vegetable, 
there is a certain Aura or ſpirit, peculiar to that ſingle body; fo ſubtile as only 
to be perceivable by its ſmell or taſte, or other effects not found in any other.” 
This Aura exhibits the proper character of that body, whereby it is accurately 
diſtinguiſhed from all others; it is too fine and thin to be ſeen by the eyes, 
though arm'd with a microſcope, or felt by the hands, and withal is ex-* 
tremely volatile: ſo that when pure and ſingle it flies off, by its great mobility 
mixes with the air, and returns into the common chaos of all volatiles; there 
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{till retaining its nature, it floats till it falls down with ſnow, hail, rain, or 


dew; by which it again enters the boſom of the earth, impregnates it with 
its prolific virtue, and at length is received with other juices of the earth into 
the bodies of animals and vegetables. By ſuch revolution it paſſes into new 
bodies, whoſe maſs it animates and direfts. This body, from its great pene- 
trability, exquiſite ſubtilty, extraordinary volatility, is called by the ancient 
chemiſts, who were deeply ſkilled in the nature of things, Spiritus refor,” or 

preſiding ſpirit. This ſpirit was lodged by the creator in a tenacious, durable 


matter, not eaſily to be diſperſed, either by air, water, or fire, and called oil, by 


| 0 Mr. Boyle, in his Sceptical eee th fur- 
iſhes abundance of curious things on the che- 
mical principles, or e/ements. Fare, he clearly 
roves, does not barely take the elementary 
ngredients of bodies aſunder, but alſo a'ters 
them; and ſubſtances are thereby ſeparable 


from bodies, which were not pre-exiſtent 


therein: wedon't mean materially pre-exiſtent; 
but only in that form: nor even that ſome 
things may not be procured from mix'd bodies 
that were more than barely. matterially pre- 
exiſtent; but only, that ſeveral things ob- 
tained from a mixed body, expoſed to the fire, 


were not its ingredients before; and that the 


ſubſtances called principles, may be produced, 
de novo, various ways. | 
obſerves, that the operation of fire does ſome- 


times not only divide mixed bodies into minute 


parts, but alſo compounds thoſe parts after a 


new. manner; whence there may reſult as well 


ſaline, and ſulphurous ſubſtances, as thoſe of 
other textures. Thus ſoap, which is known. 
to be an artificial compoſition of oil or greaſe, 
ſalt and water incorporated together, being 
expoſed to a gradual fire in a retort, will ſe- 
parate, but not into the ſame ſubſtances, where- 
of it was compounded;: but others, of a very 
different kind. Add, that from many _ 
tables, there may, without any addition, be- 
p 2 a body ſurely not pre · exiſtent 
in them, but produced by the fire: and from 
mercury, by a proper management, a fourth 
part of clear water may be procured; tho? tis 
no way poſſible any ſuch quantity of water 


ſay no more, a ve 
table, by a common analyſis, yield all the 


In order to this, he 


whoſe 


ſhould be contained in a fluid fourteen times 


| heavier than water: how, then, can we be 


ſure that phlegm is barely ſeparated, not pro- 
duced in 2 bodies 3 the 2 on of Fer 
for we know of but few, if any bodies, of a- 
more unalterable nature than mercury. TO 

getable may be nouriſh'd,  . 
up of water alone ; and ſuch vege- 


principles: now, if out of fair water alone, 


not by ſpirit, but ſalt, oil, and earth may 


be produced; it follows, that ſalt and ſulphur, 
c. are not primogeneal bodies and principles; 


ſince they are daily made out of plain Water 
by the texture which the ſeed, or ſeminal ' 


e ws of plants, gives it. Nor would this 
ſeem fo ſtrange, did not we overlook the ob- 


vious, and familiar operations of nature: for 
if we conſider, what Might ualities they are, 
that ſerve to denominate a chemical element; 
we ſhall find, that nature frequenlty produces 
as great alterations in ſeveral portions of mat-. 


ter. To be readily diffoluble in water, is e- 


nough to make a-body paſs for a falt: yet we 
ſee not ws by a new arrangement, and diſ- 
een. f component particles, it ſhould be 

arder for nature to compoſe à body diſſoluble 
in water of a portion of matter that was not ſo 
before, than of the liquid ſubſtance of an egg: 
which will eaſily mix with water, to produce, 
by the bare warmth of a hen, mem 
branes, tendons, feathers, &. not diſſoluhle 
in water. See the article Nm. 
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The Theory: ef CAS TAT. 
whoſe Zentor it is as it Were inviſcated, and prevented from flying bff, and 
deſerting the body, for hoſe direction it was appointed. Accordingly: v 
find the anbient alchemiſts maintain that this ſpirit reſides in ſulphur?” > + 
19. But this oil, whereby the ſpirit is retained, is much more volatile than the 
other unctuous ones found in the ſame body; ſo that as the body approaches 
to death, it exhales almoſt continually with the hreath ; leſt a ſpirit ſit for ſuch 
great uſes ſhould remain uſeleſs in a carcaſs. But ſo ſparing is nature in be- 
wing this ſpirit, that ſhe ſeems only to have inſtilled the ſmalleſt particle of 
it, tho' this of an excellent kind, and ſufficient for the purpoſe. . The ancient 
adepts have preſum'd to meaſure this minute portion, and tell us that it is al- 
ways rr part of its ſeminal body, They add, that it is of ſo active a nature, 
that when cheriſhed by a brooding warmth, and ſuſtained by a due: Pabulum, 
it is extremely moveable, and endued with an incredible power of generating 
2 ſpirit like it ſelf, as appears from frequent experience: hence they call ir the 
vital ſpark, Filius Solis, the ſon of the ſun, Spiritus intus alem, the internal 
nouriſhing ſpirit, and many other the like names. | Pot | 
14. To illuftrate this doctrine by an inſtance, let us take ſome vegetable body 
which has certain characters whereby it may evidently be diſtinguiſhed-from 
all others; ſuppoſe cinnamon, which is an aromatic of a moſt fragrant ſmell 
and pleaſant taſte : diſtilling a pound of this with boiling water, and taking 
care that none of it be loſt, there will ariſe a milky, odorous, ſavoury liquor, to 
the bottom of which ſettles a little ruddy fragrant oil, ſtrong of the virtue of 
cinnamon, and ſuch the firſt liquor was. After ſeparating the two liquors, 
let the remaining cinnamon be diſtill'd with a ſecond water, upon this will 
ariſe a limpid watery juice of an acid taſte, à faint ſmell, and affording 
none of the marks of cinnamon; but ſo like g many other bodies, as not to 
be eaſily diſtinguiſhed therefrom. The remainder will be of a ruddy brown 
colour, an auſtere acid taſte, inodorous, and without any thing to denomi- 
nate it cinnamon: tho? by its figure and external appearance it might ſtill paſs 
for cinnamon; but as to uſe or excellency has nothing to diſtinguiſh it 
from the bark of any other tree treated in the ſame manner. All the virtue 
therefore of cinnamon reſides in its diſtilled water, and particularly in the 
oil ſettling at the bottom thereof. If this water be kept a long time in a 
cloſe veſſel, it will depoſite its oil, become thinner, and have much leſs of the 
aromatic ſmell; ſo that this noble property reſides chiefly in the oil. It. 
the water impregnated with this ſpice be ſeparated from its ſubſiding oil, and 
placed in a narrow-mouth'd glaſs veſſel unſtopped, the whole place will ſmell 
of cinnamon, and the remaining water in a ſhort time loſe all its aromatic vir- 
tue; yet without any greater diminution of weight than would have been 
found in an equal quantity of common-water under the ſame circumſtances 
of veſſel, place, time: ſo that the virtue of the cinnamon water reſided 
in a very ſmall particle thereof. Laſtly, expoſing the oil in a broad, _ 
glaſs-veſſel to the air, in a wide, open place, tha place will be filled with a fra- 
grant odour ; but the oil it ſelf loſe all its virtue; remaining ſtill much the 
ſame in weight, but utterly deſtitute of its 1 virtue. It appar therefore, 
that the whole virtue of the cinnamon 280 Lonly in a very ſmall N 
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ſmalleſt ſmalleſt part chereof-+—And- what has back Raven 
y'd al to any other body. xe t 

adeps een en een e ſealed e is Ooty 
| bodies of phur, both in metals, and in other z E 
ſame, if freed Tue the reftraine, are exceedingly active, apt to inſinuate into 


other kind of bodies, and e diseases. But as for the 
truth hereof, I ſhall leave it to the adepts themſelves; declining to enter into 


any furcher deal. leſt I ſhould be ſuſpeQed of commendi «thing Loma 
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le) That accurate chemiſt, M. Homberg, i in metals and metallic minerals ; and others not, 
his new Rais de Chemie, lays down the prin- as ſtones, earths, foſſil ſalts, c. The prin- 
ciples of foſſil bodies to be ſulphur, mer- ciples of all animal and vegetable bodies, ac. 
cury, water and earth : : not that all foſſils con- cording to the ſame author, are ſalt, ſulp 4 
tain them all ; for mercury, he ſhewa, is not earth and water. "Mem, de? dead, an, Hoa. 
a common ieee but ſome havo it, as 
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1. H E effects of chemiſtry are reduced to four principal claſſes or kinds Extras. © - 
I of things; produced by combination and ſeparation. When a body is 
reſolved into its ſeveral and thoſe exhibited ſeparate from each other, 

this proceſs or manner of action is called extraction, and the parts themſelves, 
eſpecially thoſe of chief uſe, extracts. Thus, when from wormwood we pro- 

cure only the bitter, pungent. part, ſeparate from the reſt, it is called extract 

of wormwood ; and the moſt active part of iron, when detached from the  *" 
reſt, is called extract of Mars. To this claſs are reducible a multitude of 

operations employed in the ſame body; as diſtillation with and without 

water, decoction and inſpiſſation produced thereby in various degrees; alſo 

tinctures, by whatever menſtruum produced, M % ; 
2. When ſuch an extract is prepared not from one, but ſeveral bodies mixed Chu. 
together, it changes its name, and is called a Clyſus.; which term may alſo be 
applied to ſeveral extracts procured from the ſame body, and 3 8 mixed to- 
gether: As if, e. gr. from wor mwood we draw the water, ſpirit, oil, falt, 

and tincture, and according to the rules of art unite theſe again into a maſs 
compounded of them all, and containing the joint virtue of all, To this . 
claſs are reducible many of the nobleſt , oductions of the art, as the more 
curious Sepo's, and an infinite number of others. | 
3. Magiſtcrics ſeem to have been thus called by the antient chemiſts,” as Magiſleriti. 
denoting the capital production, or maſter - piece of their art. They pretend 12 
they are able to take any ſimple body, and without any change of its weight, : 
or diviſion of its parts, alter it into another exceedingly different from the 
former, and uſually liquid: for. inſtance, to reduce an ounce. of gold into a 

fluid of the ſame weight, by. fire alone, without. the addition of any other 

matter. This, if there be any reality fake is undoubtedly the greateſt ex- 

cellency of the art; but it is hitherto little known, except that ſomething of 

the kind ſeems producible by force of fire. Thus, wax driven out of a retort 

dy the fire, undergoes a ſurprizing alteration,” yet without being ſeparated, 

4. Laſtly, clixirs ſeem properly to be "where ſeveral” bodies are mixed to- Eliair . 
gether, and without altering their weights. Ae into quite other forms: 

ſo that an elixir is a kind of magiſtery made of ſeveral bodies. This, Para- 
celſus aſſerts to have done in aloes, 1 and myrrh y but Helmont 1 
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T7 De 'Theory ef OHP ui re... 
him of concealing a ſolvent capable of working ſuch a miracle; yet ſubſtitutes 
no better himſelf: not but ſomething of this kind may be expected from the 
art. Tis certain, a preparation mage with tartariz'd tartar, almoſt did the 
thing, excepting the exuviæ of the ſaffron: and we make no doubt but that 
better ſolvents may be known to others; it being by no means decent to mea - 
ſure the knowledge of other people by our own ſcanty pittance ; tho the che- 
miſts are but too apt to ſully themſelves with boaſti ng. 
8. I am not ignorant that the terms abovementioned are ſometimes uſed 
by good authors in a different ſenſe, but I have ſome of the beſt to vouch for 
the acceptations I have given them: the reader is at liberty to take which he 
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Chemifry pre 1. FAHEMISTRY being employed in che exanidiation' of all fengbfe 


mates natural bodies, *tis obvious of how much importance it is in the ſcience of 


philoſophy. 


thereof. Nor can this ſcience be acquired otherwiſe chan by obſervirigy 
of our ſenſes, all the objects which the author of nature has made 
thereto : hence, the firſt and principal part of this ſcience is to collect all the 


natural philoſophy, and that it extends itſelf 3 all the parts thereof: be-. 
ſides, making great uſe of fire in the changing of bodies, it becomes on that 
account of great aſſiſtance to natural philoſophy, in regard fire is the moſt ge- 
neral inftrument which nature makes uſe of for the accompliſhing of almoſt all 
her works, Natural"philoſophy therefore being the knowledge of all bodies, 
and of all the modifications which may be obſerved in them, chemiſtry has it 
immediately in view to CO this ſcience ; which I ſhall endeavour to ſhew 
more explicitely. * The buſineſs of a natural philoſopher is to communicate à 


ſolid and accurate knowledge of all the bodies in being, and all the affections 


"US. * 


by means 
cognizable 


oy 


manifeſt and ſenſible appearances of things, and reduce them into a body of 
natural hiſtory. Now there are two ways of making ſuch obſervations ; the 
firſt, when we view things nearly as they happen to turn up, without any de- 
fign or intervention of our own, in which way no great improvements can be 


expected in die art; becauſe chance haging here the direckion, only exhibits 
| occaſional, or extemporary properties: the other method is, when after a 


thorough [acquaintance with bodies, we apply them to other bodies equally 

known, diligently attending to the reſult, and obſerving whether any thing 
new ariſes, This is by far the more advantageous method to Philofs cr 
as may appear from this conſideration, to omit many others, chat there ae 
infinite and many of thoſe very powerful properties in bodies, which never 


; * i . < : 1, 3 3 2 : ; ER e 7 
ow themſelves in the ordinary and ſpontaneous courſe of nature, but are 


5 8 3 35 
This chapter might be improved from have obtained by the moſt perfect analyſis, 


2 particular confideration:of all the general which would furniſh out a thouſand new 


proceſſes hereafter laid down in the practice; 
and much more from all that has hitherto been 
Zone by chemiſts in their laboratories ; ſo as | 
wo. include as well the various ſubſtances they gi 
haye made by compoſition, as the ſimples they 
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only brought to notice, when bodies are examined either together; or aſunder, 
by chemical means; and eſpecially by fire, in a manner from which the artiſt 
can certainly expect ſuch an event to ariſe therefrom. '* For the cultivation'of 
this laſt method, chemiſtry ſeems the only art that is fit. It reſolves à com- 


pound into its ſimples, and having examined thofe ingredients ſeparately, 


unites them again after a certain manner, in hopes of finding ſome new ap- 
pearance, or power turn up. This ſeparating, or mixing various bodies, a 
then purſuing them with a determinate degree of fire carefully noted, turns its 
whole attention to the obſerving of what nature will r in them. This 
art being thus inſtructed in the ways wherein thoſe I'ror mentioned obvious 
phænomena of nature may be exactly imitated,” diſcovers and lays before our 
eyes the very inſtruments whereby that powerful agent produces her effects, 
and thus leads us in her moſt ſecret ways, and often wiſely drecks them 5 


our own uſes. © 


2. Of this we Bier ad rds inſtances 3 parti in e Isflances of it; 


Phiſphorus,. hot liquors produced by mixture, and the fiery ebullitſons of 
fach bodies. We own that mechanics, and thoſe ſkilled in hydroſtatics and 
hydraulics, have explained many operations in nature by an infallible method, 
from the general properties common to all bodies. But from all theſe ſciences, 


how much ſoever improved, they have. never” been able to account for thoſe 
effects of bodies which depend on the diſpoſition peculiar to certain kinds 
thereof; which the creator has endowed. tber beyond all the reſt; as. 


thoſe effects would never haye exiſted, had ſuch peculiar power or property 


of the body been wanting. Thus, if a Joad-ſtone be brought near a load- 


ſtone, iron be brought near the ſame, or iron. touch 'd with a magnetie body 
be brought near” any of the *-4 6 what ſwift and e nN wi 
N effects no where elſe to be 
No it is evident, that of all the ſciences chemiſtry i is beſt ad 
diſcovering theſe latent peculiar powers of bodies: whence we may fa 
elude, that the chemical art is the beſt and fitteſt means of improving 
knowledge (r). They who are poſſeſſed hereof will be able, by a truly active 
knowledge, to produce phylical effects, without reſting in ſubtilties of words; 
or idle ſpeculations of theory; it being the character of a chemiſt, that his 
E paſs on w "effects. Thus, ben he "ITE glaſs,” be will 12 the 
me 


tp er. con 


ound ()? 2 3 


natural 


1 Body being abſolutly LY there-is 
a neceſſity for ſome active power or principle 


to put ĩt into motion, and make it producethe- 
ry nr affords. 3 at reſt is not 


„ 


tive: ſo — e a contrary power or 
her degree 


| than rigciple, but that even in a hig 


f The adire] v which have hitherto. fal- 
; — under o ation, are gravity, whereby 
bodies tend toward the centre: attraction, 


ſurprizing diſcoveries in natural 


| chemical. Indeed, 
n the forme, K er to produce, 3 
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cauſes of elaſticity, electricity, magnetiſm, fer: 
een &c. See this point further eu- 


n . 


_—_ It is by means of chemiſtry, Sir 
Zaae MELEE made a great” 5 5 
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thorough. chemiſt ; after the manner wherein - 
proceeds to ſhew, that ale. 


our — anthoy 
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how pro. u- 
* able. 


manner 


effects of this fire. | es * HOPE , 
2. And as thoſeſkilled in mechanics and hydroſtatics account for a multitude 
of appearances obſerved in the affair of health; and as other naturaliſts daily 
make other diſcoveries; fo do chemiſts render many things intelligible, other. 
wile. impoſſible to be learnt; inſomuch that we muſt of neceſſity own, that 
many of the moſt important parts in all the medical phyfiology are only to be 
known by chemiſtry. "The chief anicl of in praiſe Þ tht i lone detects 
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evident of how much uſe chemiſtry is beyond all other arts, for explaining the . 


” J* . be: {F 4 — 
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phyſic; as has been fully ſhewn by Alt, Bobs, Hoffman, and Hande. to 


omit others. Some pretended retainets to chemiſtry have boaſted that they 


could ſolve all the points of phyfiology by their art alone; an error equal to 
theirs who pretend to explain every thing without any chemiſtry at 0 . 


buſineſs of anatomy is faithfully to relate the ſtructure and parts of the body; 


of mechanics, to apply their doctrine to the ſolids ; of hydroſtatics, to aſcertain 
the common laws of the motion of flaids'; of hydraulics; to demonſtrate the 
actions of the ſame fluids in their paſſage through known canals: and to 4 
theſe add what genuine doctrines chemiſtry Will afford the whole, if 1 
miſtake not, this will make a perfect medical phyſiolog y). f 7 


Nor does chemiſtry ſeem of lels ſervice in framing a juſt 1 For Pathology. 
, "Dh 


"7. | 
how ſhall we aflign the cauſes, changes and effbctz cf morbid humor in the 
voy otherwiſe than from chemical principles? The diſeaſes incident to 
the flu 


ids, when they ſtagnate in the veſſels, or move too Nowly thro? the 


ſame ; or when they are extravaſated, and ſettle in the cavities of the body, are 
inexplicable, without this art. So likewiſe the manner whereby a briſk agita- 
tion of the oils, ſalts, ſpirits, and earth intermixed with our fluids, and circu- 
lating therewith thro? the arteries, makes a change in them, is only to be learnt 
from chemiſtry, The nature and kinds of acrimony, and how generated in 


the body, are unintelligible-without chemiſtry. _ By what means the parts of 


the blood are coagulated, and how refolved again, is beſt learnt from our art; 
which alſo explains the nature of Pus, Icbor, Sanies, fluid Virus, the ſpreading 
of gangrenes, and the effect of mortifications ; concerning any of which we 


have nothing tolerable without chemiſtry. Add, that the diſeaſes of the bones, 


cannot be truly accounted for. without the aſſiſtance of chemiſtf x. 


yet that part of phyſic employed about the ſigns of health, diſeaſes, and life, 
was ſo thoroughly cultivated by the ancient Grecians, that many will imagine 
there is no room for chemiſtry here. We muſt own indeed, that the dili- 

ence and fidelity of the ancients in collecting the ſigns of diſeaſes, ſurpaſſed 
i belief; and yet they were wholly employed in obſerving thoſe indications 


which nature ſpontaneouſly preſents to the ſenſes ; which point they attended 


WW 


to ſo fallicitouſly, that they have left little for the moderns to do herein: in- 


4. But tho' chemiſtry. be allowed of great uſe in phyſiology and pathology; Semeiorice. 


ſomuch that the chemiſt muſt learn this doctrine wholly from them, before hie 


be qualified to apply his art ta the diſcovery of diſeaſes. And yet the true fig- 
- nification of each ſign is not caſy to be learnt without chemiſtry ; but ſatisfac- 
_. torily with it. This, if we had time, might be ſhewn. in every particular, 
It was found by them that the too quick pulſations of the arteries denoted a 
fever preſent, the degree whereof they eſtimated by the number of pulſations; 
and thus that by an increaſe of the natural heat, the radical moiſture was 
waſted. Conſequently that the danger of the diſeaſe was different, according 
to the different degree of heat. Hervey further taught, that the too great ce- 
lerity of the pulſations was owing to the heart, which received the blood from 
the veins and diſcharged it into the arteries too quick. Thus far only went 


the uſe of the ſign which they had obſerved ; but a chemiſt, upon obſerving 


the heat increaſed by the increaſe of the number of pulſtions,” will her w-by 
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evident riments, that the moſt liquid parts will thus be diſſip: 
_ -veſſels, rendered acrid, made volatile, and become putrid ; in that Rate being 


of: CurMISTaEY. 


The. 


reſt thickened, the oils diſſolved, mix'd with the blood, ground againſt the 


protruded into the finer veſſels of the brain, will occaſion violent commorions 


therein,” nor be ealily expelled the blood ; that the ſaline part of the fluids 


will be ſo changed as to loſe its natural unfitneſs for motion; whence it now 


| hurries almoſt ſpontaneouſly from place to place, and of mild and ſaponaceou 5 A 


which it was before, becomes acrid, biting and fiery, called alcaline, Thus 

the ſame time, a chemiſt will both collect the true meaning of this ſign, and ex- 
hibit its general uſe. The ancients were alſo uſed to learn the internal diſpoſi- 
tion of the body, and the fecret nature of diſeaſes, from inſpecting the urine. 
And the modern phyſicians are forced to do the ſame ; tho to little purpoſe. 


But if a phyſician ſkilled in chemiſtry examine the urine, according to the rules 
of his art, he will diſcover a multitude of very uſeful things by it. Its quan- 
tity, colour, caſte, contents, ſediment, the matter ſwimming in it, and the froth 


will ſhew the nature of the urine, and of the ſalt, oil, and earth therein con- 
tained, and conſequently in the blood. Thus he will diſcover the ſecret diſor- 


ders of the humors, and foretel the good or bad events ſhortly to ariſe from 


both; and hence govern the preſent ſymptoms, and provide againſt future ones, 
that life may not be endangered thereby. In effect, none but a ſkilful chemiſt 


is able to judge accurately of the nature of the ſpittle, ſweat, pus, ichor, or 


ſtools, by the ſigns diſcoverable therein. Not that a bare ſkill in his own art 
will qualify: him for this; but if he be at the ſame time intimately vers'd both 


in Ne and chemiſtry, by the joint aſe and aſſiſtance of the two, he will be 
able 


to diſcover things, which neither of them ſingly could have furniſhed him 


with. All theſe particulars, it were to be wiſhed, thoſe, among the phyſicians, 
who are chemiſt-haters, would ſeriouſly conſider, It would . hinder them 
from raſhly contemning an art whoſe office may be of ſervice, . but never .hurt- 


ful. 1 own that ſome chemiſts, . unacquainted with phylic, have done much 
miſchief upon their medling in practice ; but this is the fault of the men, not : 


of the ſcience. 


5. Again, no juſt rules for the diet of healthful perſons can be laid down; 


unſeſs the phyſician knows what kind of corruption the meat and drink will 


be changed into, by the particular degree of motion ariſing from the exerciſe _ 
which the patient uſes, or from his peculiar temperature of body. Huſband= 
men, porters, and the like, who inure their limbs to hard labour, find that 


5 fiſh and fleſh, when freſh, and thoroughly ſalted, quickly putrefy in their 


bodies by the two vehement attrition thereof: whereas ſour brown bread, 
frumentaceous food and milk, or fiſh and fleſh dried in the air, or ſmoaked, 
and well pickled with ſalt or vinegar, alſo water or ſouriſh ſmall-beer” for 
drink, are advantageous; in regard the motion of the bile being here too great, 
.tends as well as the whole maſs of blood to putrefaction: to prevent which, 
ſuch. foods are to be choſen, as by their ſourneſs, ſaltneſs, and hardneſs, are 
the molt remote from putrefaction. But ſuch as devote themſelves to a ſtu- 
dious life, and ſpend their time and ſpirits in a cloſe application to books; for 
want of the due motion and exerciſe, neceſſary to ſtrengthen their bodies 
©, For their diet, doch things as are of caly digeſtion, and approach as 


3. Thewy of 'Cnitmittnr, 

much as may be to the nature of the juices of the human body: for inſtance, 
the more tender kinds of fleſh, fiſh, and eggs, freſh, and little ſalted, which 
chemiſtry here ſhews to be proper. Chemiſtry, in fine, is theiſcierice which 
of all others beſt explains what relates to meat and drink; their matter, ſeaſon- 


ing, and dreſſing; to motion, ſleep, promoting of excretions, and the paſſions | 


the mind, and directs all theſe to the purpoſes of healtn. 


6. If we now turn our eyes to the cure of diſeaſes, woe ſhall find; both n- eee 
the diet ſuitable for the ficky and moltof the remediernegefury, either for f. 


porting or recovering loſt health, viz. ſuch as will either correct or 
cant humors, and make the pungent more mild, muſt be chiefiy furniſhed! 


from thoſe means and inſtruments which chemiſtry beſt explains, digeſts in 


7. Some perhaps may think it abſurd if I ſay that chemiſtry gives us an 
exact know 


ledge of all the ways whereby, from the ſigns obſervable in the 


ſick, we know whether, and by what means any thing is to be done to ſave 
and recover the patient, and remove, or correct the cauſe of the diſeaſe; and: 
the diſeaſe it ſelf. But, for further information on this head, 1 refer to 
7 | nave eel publiſhed concerning the-Metbodus Medendi for the uſe 
1 0 II 4 * | Clans. 4 EXE ie er JM-000- ard  SELEN! * 3 LY 
8. Thetruth of what we have aſſerted may be confirmed'by the authority 
of the great Lord Bacon, who, from abundant experiments, every where re- 


commends c as neceſſary in all the parts of phyſic; not to mention 


Mr. Boyle, who in his elaborate pieces, of the Sceptical Chemiſt, im roved 


with additions and. illuſtrations” by himſelf ; of unexpe2ed failure of experi-. 


* * 


ments ; of ſpecific. remedies, of. the. hiſtory of human blond; the uſeſulneſs of | 
experimental philoſophy ; the mechanical. production of qualities; and in many of 
8 


his other writings, actually demonſtrates „ uſe of chemiſtry in every part 
of phybc, If anyothers need be ledgell after theſe, conhilt the EaghG Phi- 
loſophical Tranſactions, andthe Memoirs of the French Academy of Sciences; 
where you will ſee with what induſtry and emulation the philoſophers of the 

ſent age have cultivated chemiſtry, with a view to the improvement of 
bunte * 'and. the Eyhemetider of the Cerigs academilis, exp; mivere Alton. 
us the nobleſt proofs of the ſame. Tis indeed to be lamented that the 
phyſicians beſt inſtructed both with learning and experience; are ſeldom 


foe . ſcarce known any thing of phyſic, to the apparent detriment of 
ard vers'd in both; and excel the reſt, I do not rank Francis de le 
oe Sybuins,” and Otro Tacbemius, with them, by reaſon their too great fond- 


neſs and attachment to chemiſtry led them to conſider it rather as che miſtreſs. 
than the ſervant of phyſic. Such matters as chemiſtry affords, applicable 
without danger to the uſes of phyſic, I have formerly collected, and-inſerted* 


in their proper places, in a treatiſe de cognoſrendis & carandis morbis, und in an- 
other, de Materia Melee, publiſhed fer 


(% The general ignorance of the ancleat... a perſuaſion, that chemiſtry 
e head eau eee cance therein: as if, becauſe neither Hippe- 
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ern admirers lane, celan aer Galen, erer fas a did ſpirit, 


P, ainting . 


| — of Bafil Valentine, Paracelſus, and Hel- ptions, depend upon a * ge ofche 


ſtill proving obſtinate, were in 13 160 


increaſed; ſo that the Galeri/fs themſelyes ' © geome ris to conſider, de 
were at len h prevailed upon ſecretly nat . chanie 75 * 


union of the two pharmacies, Galenica! and 
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1H 0 SE arts are e rulgurly call's a, whicha are <A 
the labour of the hands; 28 very different from that mechanics 
" 18 down the powers of bodies, ariſin 8 from the common properties of 
all bodies, which geometricians explain. Chemiſtry is of no ſervice to this 


latter; but is of ſingular advantage to the former, which are empley Fi in 


working upon, and making changes in bodies (r). 
2. Painting is an art that imitates and expreſſes Cngble ohe by lively 19 
jours; and has always been held in the higheſt eſteem (u). There are many 


arts which contribute their ſhare towards the improvement of pai vg. but for 


4 


that part which relates to the colours, their beauty and durableneſs, chemiſtry 
muſt be allow'd the preference, as may be ſhewn in few words. The cele-* 
brated blue, called U/tramarine, which has the advantages of being beautiful 
to the eye, yet altogether unchangeable, is bie red by a chemical proceſs 

from Lapis Laxuli: ad thatother common luc, called Unalt,1 is the roduce 
of the fame art Hu | | 34. 


all ſuch ſpirits molt be trifles. The firſt ap- k a ee a 
ication of chemiſtry to the purpoſes of me- coalition. The juſt compiling of diſpenia. 
icine, we have already traced out in the hi- tories, and the art of extemporaneous preſeri- 5 


and to the want of this are owing thoſe — 


vim the days of Helmont, this kind of know- ſo frequently committed by diſpenſatory wi. | 


ledge had gain'd conſiderable ground; and ters, in nne ſanding medicines of of the 
__ men of K = — Mayern, BOX 5, 1 La E 4. 
0 at Pari; () ancients,” Sir Men - gh 
22 ey rang ed therein made two kinds of Fr | 1 Na 
Fans faculty, who commulſioned one of their which proceeds by demonſtration ; and 
members to write an apology for Hippocrates *© practical, to which belong the manual arts, 
and Galen, againſt the innovators : but theſe ' © whence the name mechanics was originally.. « 
p 85 . * taken. But in regard artificers uff 
publickly cenſured, condemned, work inaccurately, by'this means mecha- 
together 4 their writings, 5 . nics have come to be r Frags 
by the conſent of the whole college. "This. 7 198 fo that whatever is accur 
raſh procedure only the more excited the che- one, is referred to ometry, and the xr 
miſts to write and divulge their experiments, © leſs accurately ag rmed, to mechanics. 5 
and made their doctrine more inquired after: 4 Vet does not the difference lie in the thing, | 
upon which, the phyſicians of Hure divided ©: but wholly i in the men. He that works i 
into "oy under the names of Ga/enif: andChe- | ** N is an imperfect mechanic; and 


miſts. a learned pen was now drawn & he muſt allowed the beſt of all mecha- k 
in A of ancients ; and many an one | nits who 1 the moſt accurately of all. 4s 
to recommend the nev=found art. In the «In mechanics, or the mechanic arts, 


| 225 time, freſh diſcoveries in chemiſtry were are, as it were, the baſis of geometry; the 
any 


made, and the number of its admirers. <* drawing of right lines and circles,” which 
deing wholly me- 
the eife&s of chemical medicines : which (#) See Tamia an his el 1 — 
them to ſee; that chemiſtry was not, as Ds A. aho . . 


imagined, to be raſhly condemned the (x See das Neri Lib. 7 
lump. And this at — ere Grun. | 77 11578 ; nd rg 


mY G 55 "MP 


* Pref. ad Phil. Nat, Princ, Math. 


9 of cu 


ad ns 6 nothing. more earneſtly deſired by the 
tifu green, which will its e d 
Ch blue, not inferior in value to gold. it ſelf, | "aſd 
yellow, effectually anſwers this purpoſe: ſo that without c aintit 
would want two of i its beſt colours. The colours called lacca's, are . 
by a chemical coction and precipitation; and how much of their 
| 5 owe to the brightneſs; and clearneſs of theſe colours? I 
cl ck lo A ochre, and others; nor. ſhall I mention chat 4 X66 
iul'Þ nade -uſe, of by painters, from, bonds: 5 in a 
Ty e N 
E Tk tis certain, is an art hoo topain or ” 
E 4 the ps would want its are very een, : p = = cally « do 
without painting, but a painter ſcarceat all without chemiſt _ 
. 5+: The chemiſts have alſo found a method of 
metals; or of covering it with the brighteſt and moſt — colours, cm- 
poſed chiefly of a metalline and glad matter, with a moſt penetrating, fx d, 


et 


alcaline ſalt, Theſe Colours, called enamels, Encanſta, Amauſa, Efimaillades, Ek. 
and ſmalts, by their great vivacity ſtrike the eye with ſingular pleaſurez-nor 


are liable to ede in any rout oy time. It will here be or while-to turn 


REIN 


e 


ch . — wore oy ladies, by way 7 of ornamen, — moch of their uſtreo | 


this art thats 


W ſixth book. 


#) The enamelt or colours 75 in chis 


they Aa forge them. aue e 
or oval; and not too 5 
of white ſalt of tartar. Theſe 
they uſually ban the operation fn 


art, ho for their baſis, a pure cryſtal glaſs 
a= TIO 3 of lead and 
Tn peel forthe purpoſe ; with the addi- 
tion, uſually, 


ingredients baked together, are the.matter of 
all enamels; which are made by adding co- 
| lours of this, or that kind, in powder, ps 
matter, and melting or 2 ncorporatin 
N in a furnace: when melted, 7 


into water; and when dry, melted over 


again, and the colour rais d, or taken down 

at diſcretion, For white enamel, Neri directs 
only manganeſe to be added to the matter. 
For azure, zaffer. mix'd with calx of braſs. 
; For green, calx of braſs, with ſcales of iron, 
or with crocas martis. For black, zaſfer, with 


_ manganeſe, or with crocus martis ; or manga- 


neſe with tartar. For rad, rr. 
_  calx of copper and red tartar,” 


5 the — mininm, is pre- of al 
P. F native cin ar, by it up 
with. Ws of wine, and — 10 then 


The plate being 3 eB 
a couch of white enamel, on both [On 


prevents the metal from ſwelling or => ; 
and this firſt lay ſerves: an end of 


the other colours. 


Jour, This done, the plate is ſet in a rever · 


batory furnace, to fix the colour; and the o- 
ther colours are applied in like manner in their 


turns. The white colour of the 2 : 
for the lights, and is therefore ſpared in all 
or the places ep en, 7 * 
_ quired- 1 .. . "16 $5 5 23 N ECTS N 


d. au lr. | + Fabien Priv. ut Archie & Ls Suh be. 
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' Staining 


clas. 


tranſparen 


| be Theory of Fane EY 
"I re nt 
in the moſt beautiful yet 


ng, which repre 


t colours: the wonders of Kemp. ch we En 


great perfection in the windows of a church at Gan in Holland; which no 


We. ts 
on the 

improved, and their ſubſtance di 
of the glaſs, yet without paſſing a hair's breadth beyone&their 
limits; or blending with the adjacent-ones. 


the 


rface of glaſs, which bein 


eee ean come up to. By means of this art they lay colours 
ie vr by force of fire, their N luſtre 
to a 


perfect tranſparency, penetrates 


1 ſcarce know of any thing more 


curious and beautiful, or that contributes more to the ornament of churches, 


on 


"black, according to Felibien, is made of ſcales 
of iron, 
1 ſand, 


halls, and other buildings. There 
hardly to be expected, ex ul t from ſome chemiſt V 7. ſhould apply the dif- 
ule ( 


coveries of his art to this 5 


(% The colours aſedin Geninger in 


rations, and many of them painful ones too : 


und with glaſs beads: white, with 


| 12 750 and the mixture recalcined, repulveriz'd, 
Co 


Yellew is leaf filver, ground, and mix'd 
in a crucible, with ſulphur or ſalt. petre 


ind a ſecond time and mix'd with oker. 
is made of litharge of ſilver, and ſcales of 
lon, gum-arabic, glaſs-beads, blood-ſtone, 
Wc. Green, of 1 ufium, black lead and 


ſand calcined, and incorporated; then ſalt- 


8 


on 


added; then caleined a ſecond time, 
and a third ume yet ere it be uſed. Blue, 


le folet, are prepared like green 
only raping ot the = -A rid and in lieu 
L ur, for ſæy- blue; eux, 
7 288 both le 1 


e my however; that theſe colours are not uni- 


verſal ; moſt painters on glaſs having their 


Lowry + ar ones, which be keep ſecrets. 
** 


bot of lain inting on glaſs.” 
A paint on glu 72 Na 125 855 their ſub- 
jest on paper ; then make choice of pieces of 


to receive the ſeveral parts; 
chus proceed to diſtribute the deſign on 


5rd brag Bp itſelf into pieces ſuitable to thoſe 


; contriving, that the glaſſes ma 
Join in/ tho oatiiice ofthe fi , andthe fol; 
of the draperies ; that ſo carnations, and 


pray 8 may not be damaged by the 


e the pieces 
iſtribution — they mark all the 
Bades ws well as the paper, with letters, or 


numbers, chat they may be known again. 
Which done, applying 
a 


ng each part of the = 


fign on the: al intended for it, they cop 


or transfer the ſame upon the glaſs, with t 


- black colour diluted in gum · water, by traeing 
* n all the lines and ſtrokes as _ _ 


\ 
34 \ * 
i , i * . 5 
4 * * 


eined, pounded, mixed with ſalt- 


of this art, now almoſt loft; is 


: $ x/ % * * — : 3 5 vt} 
1 e 


| 7. 
ng | appear th the „ wick the point of a 

, are all of the metalline, or mineral 

kind, and not procured without chemical ope- 


eil. 122 ky 
> When the firſt 1 are well dried, which 
7 pens in about two days, if the work be 
. e, black and white, they give it a flight 
over with urine, gum-arabic, and a little 
black; and this ſeveral times repeated, ac- 
cording as the ſhades are deſired to be. heigh- 
tened: with this circumſtance, never to ap- 
. a new lay till the former is ſufficiendy 
This done, the lights and riſings are 
given by rubbin off the colour in thoſe places 
with a wooden point, or the handle, of the 


pencil, 

As to the other colours above mentioned, 
they are uſed with gum-water, much wm 
I in miniature; care to a 
N for fear of ran th the 8 4 
of the defign;; or even for the 2 
rity, to apply them on the other 

cially the el low, which is wn Ho deal : 
to the other colours, by blending therewith 

And here too, as in piecef o lack and 
white, particular muſt be had, not to 
lay colour upon colour, or lay on lay, till 
ſuch time as the former are well dried. It 
may be added, that yellow is the only co. 5 
lour that penetrates the glaſs, and incorpo- - 
rates therewith by the fire: the reſt, and and par 
ticularly the blue, which is very diffi 
uſe, remaining on the ſurface, or atleaſt en- 
terin very little. 

When the painting of all ne 
niſhed, they are carried tò the furnace to ah- 
' neal, or bake, and fix the colours thereon. 
This furnace is fmall, and built of brick; a 
little above the bottom is an aperture to put 
in fewel, over which is a grate, which tra 
the furnace, and divides it into two parts; 
above this is an aperture, thro' which to take 
out ning and examine how the cocos goes 
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NNW N of Onnherowny, | aft 
J. Somewhat akin to painting is the art of dying, which gives the Dr.. 
moſt beautiful colours to ſilk, cotton, linen, and . and thus af. 
fords us garments, 1 flags, and the like. This art depends chiefly ß 
on three chings; viz. 1. Diſpoſing the ſurface of the ſtuffs to receive and © 
retain the colours; which is performed by waſhing them in different lyes, 
_ digeſting, beating them, Sc. in which human urine putrefied, a ſharp 
falt of aſhes, divers ſoaps, and gall: of animals, are of principal uſe; by 
means whereof the viſcous Gluten of the ſilk- worms, naturally adhering to 
their threads, is waſhed and cleanſed from them; and thus they become 
fitted to imbibe the colours. By theſe alſo the greaſy foulneſs benin to 
wool and flax, are ſcowred off. In every article of which, the uſe of 
miſtry is ſufficiently conſpicuous. The a oy ſo to grind the colours, as that 
they may enter the body duly prepared, and preſerve their brightneſs undi- 
miniſhed; in which chemiſtry is known to be of ſingular importance, as ap- 
pears from the manner of dying ſcarlet, diſcovered by Cornelius Drebbel, citi- 
zen of Alcmaar ; a man of great honour and veracity, perfectly skilled in all 
the ſecrets of chemiſtry, (which recommended him to the king of Enpland, ) 
and enumerated among the adepts of thoſe times. Among of his wrir⸗ 
ings, he left an account of an experiment concerning the method of dying 
wool with a bright flame-colour ; which method his ſon-in-law, Kufflbazr, 
afterwardsputting in practice, raiſed an immenſe fortune by it. Spirit of nitre 
is found to heighten and improve the rich colour of cochineal, into the bright- 
neſs of burning fire; but then its acrimony corrodes and damages the wool, 
which is prevented by dulcifying it with tin; after which it neither hurts 
wool, nor ſilk, yet retains all its brightneſs. The 3d conſiſts in having beau- 
tiful colours; wherein the uſe of chemiſtry is obvious. I once ſhew'd ſome 
colours, which I had prepared from ſolutions of copper, to ſome skilful maſter- 
dyers, who were ſurprized with the beauty of them, and would have giwen 
any money to have been able to give colours of ſuch brightneſs to their ſtuffs, 
Sc. and no wonder, ſince the blue, violet, and green of copper, which may 
be rais'd, or weakened at pleaſure, affords ſo agreeable a variety, that a per- 


' 


©F 2 


* 
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one at each corner, and another in 


fide whereof is a little aperture, -thro' which 2 | 
to make the trials, placed directly oppoſite the middle, to ſerve as chimneys. _ 
to that in the furnace deſtined for the ſame Thiogs thus | diſpoſed, there remains no- 
„ B rm e to- the work: the fire 
In this pan are the . placed in for the two firſt hours muſt be very moderate, 
the following manner: firſt, the bottom is to be increaſed in proportion as the coction 
covered with three ſtrata of plaiſter, or beaten advances, for the ſpace of ten or taelve hours, 
ime, ſeparated; from each other, by two o- in which time it is uſually compleated. At 
thers, of broken 'gla's ; ſerving to ſecure the laſt, the fire, which at firſt. was only of char. 
Painted glaſs from the too intenſe: heat of coal, is made of dry wood; ſo that the flame 
the fire. The glaſſes are laid horizontally covers the whole pan, and even iſſues out at 
on the "uppermoſt layer of this plaiſter or the chimneys. | TR ET 6 
lime. 5 During the laſt hours, they make eſſays 
| from time to time, by taking out pieces thro* 
lay of the ſame powder, an inch deep; and the little > wing of the furnace, to. ſee whe- 
over this lay another range of glaſſes: and ther the yellow) be perfect, and the other co- 
"thus alternately till the pan is quite full. lours in good order, When the annealing is 
I The pan thus prepared, they cover up the thought ſufficient, they proceed haſtily to ex- 
furnace with tiles, or a ſquare table of earth tinguiſh the fire, which otherwiſe would ſoon 
cloſely luted all round; qnly leaving five little burn the colours, and break the glaſſes, © 


This firſt row of glaſſes they cover with a 


= 
* 
> 
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ſon who could die woollen, ſilken, linen or cotton cloaths therewith, would 


rain an immenſe eſtate. 


g. The art of glaſs is one of the moſt uſeful to mankind : by this, together 


with the grinder's help, we obviatethe natural infirmities of the eyes; without 
this old man would be debarred the uſe of letters; to this alone we owe that 


we are able to fit within doors, or in a coach, or ſhip, and ſee all things 


clearly around; yet without being expoſed either ro the ſcorching heat, or 
freezing cold, or being annoyed with 


is quickly cleanſed again: it preſerves bodies repoſited in it TON Angie 
them, or being changed by them; and if the glaſs be perfectly clos'd on al 
ſides, they will remain incorruptible and immutable. . Glaſs is proof againſt 
all corroſives; and eludes even the alcaheſt, if ever there was ſuch a thing: 


confining it within its body, whilſt others are diſſolved by it into pure water. 


h the duſt, ingreſs of extraneous filth, or 
_ diſturbed by the wind. Pure glaſs will ſcarce receive any ſtain; or, if it do, 


It is a principal inſtrument in chemiſtry; and were it not for its being com- 


in the 


# 


(eh Neri traces the antiquity of glaſs as far 
bi as the time of Fob: that writer, ſpeak- 


ung of the value of wiſdom, c. 28. v. 17. ſays, 
that gold and glaſs are not to beequall'd to it: 


27 
» 


o, at leaſt, our verſion has it, after the Sep- 
agi, Fulzate, the Syriac, St. Zerom, &c. 


Bat in other tranſlations, as well as. in the o- 
riginal Hebrew, the word glaſs is not ſeen: 


inſtead thereof, the Chaldee uſes cryſtal ; the 
Arabic, jacinth ; the Italian, Spaniſh, French, 
Dutch, a diamond; the Thargum, a looking- 


_ glaſs ; Pagninus, a precious ſtone; Yatable, 
: beryl, 82 The reaſon of all this diverſity 


' ariſes hence, that the original word Zechu- 
chich comes from the root Zacar, which fig- 
nifies to purify, cleanſe, ſhine, be white, or 
tranſparent ; whence the ſame word is ap- 
plied to frankincenſe, Exod, 30. 34. where 
the Septuagint renders it pellucid: ſo that the 
word may equally fignify any thing beautiful, 
and tranſparent ; and is by no means pecu- 


call 


Pig relates, chat 1 glaſs was firſt diſco- 


« vered by accident in Syria, at the mouth of 
the river Belus, by certain merchantsdriven 
% thither by the fortune of the ſea, and ob- 
. ** liged to continue there, and dreſs their vic- 


4% tuals by making a fireonthe ground; where 


there being great ſtore of the herb ili, that 


plant burning to aſhes, its ſalts mixed and 


Meret. Ob/erv. in Auth. Neri. 
+ Ohjerv. in Auth, Neri, 


media mineralia or ſemi- metals: but Dr. 


liarly 1 to expreſs what we now obſerves, that the forementioned are all na- 
aſs | | 8 


mon would be priz'd above all metals. _ „„ pg 
9. It is of ancientorigin, being firſt cultivatedin Egypr, rendered malleable 

age of Tiberius, and in our days is made to the 
the iſland of Morrana at Venice, and in Great Britain (c). 


«ce or 


e glaſs 1. 


W Merret will have glaſs _ ancient as ei- 
er pottery, or making bricks; for that a 
kiln of bricks can ſcarce be burnt, or a batch 


of pottery be made, but ſome of the bricks and 


the ware, will be at leaſt ſuperficially turn'd 


to glaſs : fo that it muſt have been known at 
the building of Babe/, and as long before as 
that art was uſed ; and likewiſe by the Egyp- 
tians, among whom the 1/-ae/ites were many 


N employ d in making bricks f. Of this 


; d, no doubt, was that foſlil glaſs men- 
tioned by Ferrant. Imperat. to be found under 
ground in places where great fires bad been . 


is controverted among naturaliſts to what | 


claſs of bodies g/a/s ought. to be referr'd : 4- 
gricola, Lib. XII. de re metall. makes it a con- 
crete juice: Vin. Belluacenfi;, Lib. XI. calls it 
a ſtone; and Fa/lopivs reckons it among the 

ee 


tural productions; whereas glaſs is factitious, 
a compound made by art, a production of the 
fire, and never found in the earth. To ob- 
viate this, Fallapius diſtinguiſhes between glaſs 
contained in its own mine, or its own tone ; 
and true glaſs that is extracted from the ſame- 
Now, the latter, ſays he, is no more artificial, 
than a metal is, extracted from its mineral 


and as to the former, hs urges, that as, metal, 85 


+ F. I. 
54 bib.3 e 8 


; + E 
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greateſt perfection in 
en e 
68 1 with ſand or ſtones fitto vitrify 


** 


* 1 = 


to chemiſts 


a 0 — 


3 


well purified, mixed with a 


amber it ſelf. It muſt be owned, that by uſing a 


10. The choice of the materials whereof it is made, the preparation it ſelf, 
the proper mixture, coction, bringing to perfection, Ec. are all owing wholly 


11. Flint, ſand, ſtones, afford different 
according to the different manners wherein | ngu ; 
produce different degrees of beauty in the glaſs. So the aſhes of plants us d 
herein, alſo vary the goodneſs of glaſs. A fix d alcaline falt, ſharp 
pure calx of flints, yields a glaſs clearer than 


Packs of glaſs;, and the calces, 
ey are burnt and extinguiſhed, . 


and 


at deal of ſalt to a ſmall 


quantity of flints, the glaſs becomes very clear; but is weak and frail, apt 
to crack by fire and water, and by age grows dull; and even infects liquors 


put in it, and ſometimes deſtroys them utterly. 


So tea remains uncor- 


rupted in green glaſs, bur in the clear kind is totally ſpoiled. Hence, for 


* E 2 


by having its exiſtence in the ore, ſo glaſs by 
having it in the ſtone out of which it is educed, 
is natural. But this © pe TIN Dr. Merret 
cverturns, by ſhewing that glaſs is never found 
in that form in any mine, but only the ſand 
and tone whereof it is form'd : whereas metals 


are perfealy form'd by nature into certain 


horror pp nl» 
co moiſture, ially by 

ſaline liquors ; is only cut by a —— «A 

emery ; does not let acid juices, or any o- 

ther thing extract either colour, taſte, or any 

other quality from it; does not wear by the 

longeſt uſe ; nor will any liquor make it muſty, 5 


ſpecies, in proper veins, tho frequently in change its colour, or ruſt; it ſoftens "I 

ſuch ſmall parcels, that they lie hid, till the and renders them fufible; receives all metallic 5 

fire has collected them together, by ſeparating colours, both externally and internally ; WII 

from them the other matters wherewith they not calcine; may be cemented, like tone? 

ne only 4 and metals. oe | g e 

duces metals by its faculty of ſeparating hete- pt F %% 
88 x The materials —_ Yaſs i made, we 8 


hs. ey and congregating homogeneous _ 


dies: whereas it produces glaſs by why 
and mixing heterogeneous matters, viz. f. 

and ſand into one. Fallopius, indeed, denies 
this, and pleads, that tis falſe to ſay that 
glaſs iz at all made of aſhes : the aſhes are only 


added inftead of the nitre, uſed among the an- 
cients, the better to extract the glaſs outof the 


ſubſtance of the ſtone : but this is eaſily re- 
futed : for if the glaſs were from the 
ſtone alone, the weight of the metal muſt be 
leſs thanthat of the ſtones; whereas in reality 
it far ſut paſſes it; 100 weight of ſand yielding _ 
above 180 fb. of glaſs. Add, that the ſalts 
made uſe of, are of the moſt fixed kind; which 
therefore, we cannot ſuppoſe to be carried off 
by the tire ; and that in the coarſer glaſſes, . 
which are corroded by my Sire * may diſ- 
cern, nay pick out pieces of ſalt, diſcovering © 
them Hs 20 be ſuch by their taſte. OR 
Dr. Merret gives us a preciſe and accurate 
enumeration 0 n [N was | 
perties of glaſs: the principal whereof are, 
f kbar ie ts — fire ; when fuſed, 
is tenacious, and cleaves to iron; does not 
conſume or waſte in the fire, and is the laſt” 
effect thereof ; is duftile and faſhionable into 
any form, while red-hot, but not malleable; 
friable when cold ; diaphanous either hot or 


\ I 


that there are other parts beſides kali 


have already hinted to be /a/r and /and, or 


| ſtones, The /a/t here uſed, is procured from 
. a ſort of aſhes brought from the Levant, calld 
+ pohverine or rochetta ; which aſhes are thoſe of 

a ſort of water-plant, called Illi, of the ſpe- 

cies of that found in ſome parts of England, 


calld r- graſi, or crab-gra/5; cut down in 
ſummer, dried in the ſun and burnt in heaps, 
either on the g „or on iron. grates ; the 
aſhes- falling into a pit, grow into a hard maſs.” 
3 fo +, theſe aſhes; « 
To extract the ſall, theſe , Or polverine, 
are powder d, and ſifted ; then put into boil- 
ing water, and there kept till one third of the - 
water be conſumed; the whole being ſtirred up 
from time to time; that the aſhes may incorpo- + 
rate with the fluid, and al its ſalts be extract '* 


ed: then the veſſel is filled up with new Wa- 


ter, and boiled over again, till one half be con- 


ſumed ; What remains is a ſort of Tee, ſrrongly _ 


impregnated with ſalt, This lee, boiled over a- 
gain in freſh coppers, thi and in about 
24 hours ſhoots its ſalt ; which is to be laded 
out, as it ſhoots, into earthen pans, and thence 
into wooden vats to drain and dry. This done, 
it is groſely pounded, and thus put in à ſort of 1 
oven, called calcar, to dry. It may be added, 
which 
yield 
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HEMISTRY: 


| 


our art, we chuſe a green durable glaſs made of a great proportion of earth 


and a leſs of ſalt, kept long in fuſion, and well claborated by a ſtrong! 
fire. Conſult Amon. Nerl de arte vilraria; the excellent Agricola in 


book of metals; Chriſtopher Merret in his obſervations on Neri; and 2 ; 


Kunkel, who at the expence of that generous prince, the elector of Bran 


4 * 


5 has brought the art of glaſs to its higheſt perfection, in a comment 
on e e e Inove eee, 


annexed thereto. 


"> ; F : : I» 4 - 
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wrack, the common way-thiſtle, bramble, a hard ſand above mentio 


* — 


hops, wormwood, woad, tobacco, fern, and It may be further obſerved, that glaſi 

the whole leguminous tribe, as peaſe, beans, might be made by immediately melting the 

OM abs, Corres A IT AE ES materials, — calcining/and making 
The /and, or flones, called by the artiſts them into frit; but the operation would be 

Tar/o, is the ſecond ingredient in glaſs; and much more tedious. 

that which-gives - it the body and firmneſs, Now, to proceed to the operation 'of mali 


8 


Theſe ſtones, Agircols obſerves, muſt be ſuch he gla fi it ſelf 3. they take of this frit, and ſet 
as will fuſe ; and of way 2g 1 are 1 | 2 melting · pots in the working furnace ; 7 
and tarnſparent, are the beſt: ſo that cryſtals . ding, in each pot, a proper quantity of a 
challen 8 precedency of all others. At blackiſh ſtone, not unlike load-ftone, and 
Venice they chiefly uſe a ſort of pebble, found called manganeſe, which ſerves to purge off that 
in, the river Teo, reſembling white marble, ' greeniſh caſt natural to all glaſs, and to make 
and called Cuoge/o : indeed = Neri aſſures it clearer, and more azure. While the whole 


us, that all ones which will ſtrike fire with is in fuſion, the workman, here called the cox- 


a ſteel, are fit to vitrify : but Dr. Merret ciator, in the n glaſs houſes the founder, 
chews, that there are ſome exceptions from mixes the metal well together, with his fquare; 
this rule. Flints are admirable, and when and with a ladle ſkims off the ſand, over which 


1 * 


calcined, powdered, and ſearced, make a pure is a whitiſh, ſale, call'd ſandiver, continually 


white" cryſtalline metal ; but the expence'sf caſt up from the metal, and ſwimming on its 
preparing them, makes the maſters of our * ſurface; which is always in the greater ques. 
glaſs-houſes ſparing of their uſe. Where | tity, as the polverine was weaker ; and w 5 
proper ſtones cannot be ſo conveniently had, unleſs well purg d off, would make the glaſ 


ſand is uſed; which is to be white, and ſmall, brittle, and unfit for working. 


and well waſhed before it be applied: ſuch is When the vitrefaction is compleated, and 


- uſually found in the mouths and ſides of rivers. the metal found ſufficiently clear, and ſine; 


Our glaſs-houſes are furniſhed with a fine ſand, they 2 to form it into the works required: 
in o 


for cryſtal, from Mai dſione, the ſame. with in order to this, the operator dips a hollow iron 


that uſed for ſand-boxes, and in ſcouring; into the melting pot, turns it about, and takes 


and with a coarſer, for green. glaſs, from ont enough for the veſlel or work it is intended 
Wokwich. 1 for; the metal ſticking to the iron, like ſome 
For cryfalg/a/e, to 200 lib. of tan, pounded glutinous or viſcid juice. While tis yet red - 


fine, they. put 130 of ſalt of polverine, mix ; hot, he rolls it to and fro on marble, to u- 
them er, and put them into the ca/car, nite its parts more firmly: then gently hlow- 
a ſort of oven or reverberatory furnace, which ing into the iron, he raiſes or ſwells the metal, 

ju as in blowing into a bladder. This blow) - 
ing, frying, and calcining for five hours; ing he repats again and again, till he has at-. 


is firſt well heated. Here they remain, bak- . 


during which the workman keeps mixing tained the deſtin d bulk; then whirling it a · 


them with a rake, to make them incorporate: bout his head, he lengthens, and cools the 
when taken out, the mixture is called it or glaſs ; and, if the defign require it, moulds 
Bells. „„ . it in the ſtamp irons, and Hats the bottom, by 

Note, there are three kinds of fit : that preſſing it on the marble: and thus delivers it 


here deſcribed is (cryſtal frit: the ſecond, or | to the maſter workman, who breaking off the 


ordinary frit, for the common white, or cry- collet, by which it adhered to the blowing- 


ſtalline metal, is made of the bare aſhes of iron, proceeds, as occaſion requires, to faſhion 


polverine, without extracting the ſalt from it further ; . 


. , if it be for a 2 glaſs 
them, The third, for green glaſs, is made of with his penzeg/o be Ricks the glaſs, and ſcalds 


* ; : 2 
. Ts Mos : nt 
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 vield a ſalt fit for glaſs, 7. gr. alga, or ſea - common aſhes, without .any preparation, and 
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Tub. Theory of Cunargtay. 


arent, is at the ſame time adorned with a beautiful colour; ſo aa»; 
moſt to equal the ns een native gems. It is made of the pureſt and moſt 
mately 


penetrated, and embodied with metals ; which thus 


communicate to it a durable luſtre: in effect, there is ſcarce any gem, or ſtone, 


valuable for its colour, hut may be imitated in glaſs pre 


after this man · 


ner (d). If the art of glaſs-making ſhould once arrive at ſuch a perfection, as 


it; with/his paſſag makes che bow! ; with hie 


proce/lo widens and makes it hollower ; then 


with his ſheers cuts off what is ſuperfluous. 


Thus with blowing, prefing, ſcalaing, (which 
are to be e ls oft Bae plas cools 7 
. amplifying, cutting, &c. the work is brought 
to the form intended ; and, if need be, feet 
and handles are faſtened on ; and rigarines and 
marblings' wrought. oo 

As faſt as the maſter finiſhes them, another 
takes them up with an iron fork, and places 
them in a tower, over the melting-furnace, to 
anneal; into this tower, there is a hole, by 
which the heat and flame are received from 
the furnace : and after the glaſſes have ſtood 
boy ſome time, they are put into iron pans 


I'd. fraches, Which by degrees are drawn,  cido | | 
. filver in Aqua for tit, and alſo mercury in Aqua 
Fortis.; mix the ſolutions in a 


by the /aroleanan, further off, along an ap- 
pendage ofthe tower called the /ery, five or 
yards along, that they may cool by degrees : 


when they are arrived at the end of the leer, 


for uſe®. . 


(4 Tho! eryftal, in not being fuſible, be- 


comes unſuſce;tible of - dyes, or tinctures in 
ſubſtance; yet the induſtry of the chemiſts has 
found mean: of making it ſerve for the baſis 
of precious ſtones, with all the advantages of 


cdlour. Tho' we cannot fuſe it; we can cal - 
cine, and mute ſtit af it! 

The art: of imitating precious flones in glaſs, 
is too curious and confiderable to be 
over without further notice; ſome of the lead - 


ing compoſitions. therein, we ſhall briefly - 
point out, on the authority of the never 6— 


nough to be commended Neri. | 
Jo make a ſea-green glaſs ; take 
without- allowing it any manganeſe ; melt it, 
aud when clear, a ſalt will be found ſwim- 
ming a: top. in form of an oil, which is to be 
ſkimm'd off, as long as any riſes. When the 
glaſs is perfectly clarified, mix calcined braſs, 
and aller 
ccyſtal Let the whole ſtand three hours, 
that the colour may incorporate with the me- 
tal: then ſtir and mix them again; take a 
proof, and either heighten or take down the 
colour —For an emerald-celour'd glaſs, uſe cry+- 
ſtalline metal that has had no manganeſe, pou 


powder add, by de 


aud red lead, all in 


paſſed 


cryſtal frir, - 


; and add the mixture to the melted - 


- that 


it thro' water once or.twice, to get out all the 
falt; add half the quantity of common white 


Iverine; and when the mix- 


metal made of 
, add braſs thrice calcined, - 


ture is well pu 


and crocs; marti; calcined with brimſtone, and 
reverberated; if any blueneſs remain, add 
more of the crocus,—— For. a_turcais-colouw'd- 
gle , evaporate all the moiſture from ſea-ſalt, 


it become white; then pulverize it: this 
, to a ſea green cryſtal 
metal, mentioned above, mixing it well toge - 
ther, till the ſea-green loſe its tranſparency, 


and become opake; which is the effect of the 


ſalt, row vitrified. Upon this, a 'ittle pale- 
neſs ariſes, and by degrees the ſky-blue, which 


is the colour of a turcois ſtone:—Tomake cal- - 


cidonys, jaſperi, and agats, in glaſs; diſſolyva 
glaſs body, and 


to the mixture add fal-ammoniac ; when dil- 
ſolved, add zaffer, manganeſe, ferretto, crocas 
martis, thrice calcined copper, blue ſmalt, 
powder; keep the bod 
ſtopp'd ten days, ſtirring it daily: then ſet it 
in a ſand furnace; in twenty-four. hours the 
Agua fortis will be evaporated, leaving a pow- 
der at bottom: Laſtly, take very clear metal, 
made of broken pieces of cryſtal, and eryſtal- 
line veſſels, and white glaſs that has been uſed: 


to twenty pound of this add two ounces and a 
half of the poder; mix, and incorporate 


them, and let them” ſtand in the fire twenty- . 
four . hours; upon this, when grown cold, 
waves and clouds of beautiful colo rs will be- 
gin to appear. Add, tartar, vitrified ſoot, and 
crocus martis, calcined with brimſtone, all 
owdered and mix'd, to the compoſition-: let 
it boil, and ſettle twenty four hours; and then 
make a glaſs body of it, which put in the fur- 


nace again and again till there appear ſine 


ſtreaks, and ſhades of blue, red, ſea green, 
yellow, and all other colours; in which ſtate 
it is ready to be wrought into variegated veſ- 
eln , i 3 
To make a gold-yellow in glaſs, mix cryſtal 
frig with common glaſs frit and to the n. ixture 
add tartar beaten and ſearced, and manganeſe ; 
place. them in a furnace four days, with an ar- 
dinary fire ; when ſufficiently purified, 6nd co. 


* {utonio Neri de Arte Vitraria, and Dr, Merret's notes on the ſame. 
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| that by means of fire, we night be able re rilcke laßt once and > Ralf eντ — 

22 2 ty ve-ſhould: thin | with the ———— make WY 5 — 

| ficial gems equally bright and beautiful s dhe natura[ ones? Hiper b he 
much the tranſparent i e 


have endeavoured to increaſe the weight 
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| matter is more Jenſe and ſolid, the more liv 35 
glittering will the metal ap it. But as art has not yet diſcomret 
any ſuch method of givin to glaſs; the matter of factitious gems is/ 


too porous and rare; and thus 3 a weaker and more languiſhing re- 


flection of the rays; which renders them inferior to the native kind. Some 
of glaſs by adding lead to it; but 
this at the ſame time increaſes its ſoftneſs. There is therefore ſtill ground for 
thoſe who purſue chemical enquiries, to endeavour at a method of condenſing 
the ſubſtance of glaſs; which will amply reward them for their pains (e). 


gems is, that they may be able to render their glaſs ſo hard and rigid; 


as that it may loſe nothing of its poliſh and luſtre, by the frequent attrition 


it will be ſubje& to in wearing; but like the natural precious ſtones remain 
ne e,, ELIT e e 
14. ly, having rendered their matter thus ponderous and hard, they 


muſt impregnate it by the fire with a rich tincture of metals, and thus ſhape, 
or figure it into pieces of many ſides; by which means they may be able to 


excel nature, both in the magnitude and variety of their gems; ſince they ; 


have a great ſtock of colours which may be diverſified Cy, where- 
with they may tinge their glaſs, by mixing them with it when in fuſion; or. 


loured, work it.— Foragranat colur ; to 25 
ſtal, and common frit mix d, add manganeſe, 
and zaffer ; put them in a pot, and 


in the furnace twenty four hours, — For an | 


amethyſ colour ; to cryſtal frit add manganeſe 


and zaffer, as before. — For 4 ſapbyy colour 3 
frit, add zaffer and 


either to common or 
manganeſe; mix and melt them in the furnace, 
and when well · colour d, work it. — For a black 
colour ; to cryſtal and common frit, add calx 
of lead and tin; mix, and ſet them in the fur- 


nace: when the metal is melted, and pure, 
add powder of calcined ſteel, and ſcales of iron; 
after boiling with the mixture, let them ſtand - 
and ſettle twelve hours. For « ſnow white; | 
to cryſtal frit add calcinedtin and manganeſe; - 


mix them, and ſet them in the furnace to re- 
fine, for eighteen hours: then caſt the matter 


into water, and make à proof: if it be too 

clear, add more of the tin. For a marble . 

hour ; cryſtal frit melted, and work'd without 

e ſuſfices.— For a deep red; put cry- - 
rit 


it, broken white glaſs, and calcined tin, 
in a pot to melt and purify; and when in 
fuſion, add calcined fteel, and ſcales of iron, 
well powdered, thereto ; mix, and let them 
incorporate five or fix hours. Make an eſſay, 


ans if the metal be too black or opake, add 
braſs calcined to a redneſs; mix, refine, and 


Ko Neri uli bra. f . A * 8 


| OP lazali, by adding the 


make an eſſay us before, (i ie be . 


lour. 

(.) It is no inconfiderable improvement of 
the. art of imitating gems 3 5 
uſe of glaſs of lend; the ſtones produced here-- 
os far exceeding thoſe e of common 
R 

0 ; 15 * 
and calcined in Ein ; 1 


- This glaſs may be blown or work'd into 


veſſels, the uſual manner It becomes 

of an emerald colour, by the addition of po- 

verine frit co burify it, and braſs thrice cal- 
cined, and erocus Martis made with vinegar. 


in therewith.—A topaz colour, by 
uſing cryſtal frit inſtead of polverine frit IX. : 
adding half the quantity of yellow glaſs —A - 


' granate colour, by adding eryſtal frit, manga- ; 


neſe, and zaffer A gold-colour, adding 
cryſtal frit, braſs thrice n eres... 


ſnow-white glaſs a | 5 
painters blue ſmaltꝰ . 1 2 
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See Boyle of Gems, pag. 19, 44s 
: a M. 3 gives thy _ +. PPE 
plication of the art of glaſs to the copying 
engraven flones, and taking figures or im- 
preſſions thereof, equally beautiful with the 
originals. He even aſſures us, that he made 
9 this way from a great number of ſuch 
ſtones, furniſhed him by the Dutcheſs of Or- 
leans, in ſuch perfection, that ſome of the 
moſt red perſons took them for an- 


ue. 4 8 
1 The whole method conſiſts in moulding 
e the graven ſtone in à fine earth, and im- 
« printing therein a piece of glaſs half melted 
«« by the in ſuch manner, as that the fi- 
_ <« gure of the ſtone remains accurately im- 
1 preſſed on the glaſs.. | 
The chief difficulty lies in finding an earth 
fine enough to take the figure, and yet that 
ſhall not melt, mix, ftick to, and incorpo- 
rate with the melted glaſs, which itſelf is little 
elſe but a ſort of earth. The charaQter of 
ſuch earth 7 RED X have as little _ 
as poſſible ; ſalt di g it more eaſily to fu 
20 87 all the a M. Homberg 
made trial, the leaſt ſaline, and that which he 
found fitteſt for the purpoſe, was a ſort of 
chalk, called tripoli of Venice, commonly uſed 
in poliſhing looking · glaſſes, optic- glaſſes, and 
precious ſtones. there is alſo a coarſer 
* : 


* 


it, (va. {es it a beauti 
if there be any 


with fill a little flat crucible, 


6 ire, i trate the ſubſtance of the cryſtal, - Laſtly, 
nd ſo al 


regnated with a metal- 
may by force of fire be 

dye. In fine, from the 
od to be hoped for in this 
ect it. Nor do I ſee how any 


* * * 
5 13 16. 
F * 


tripoli found in France, of ſome ſtead in ſav- 

ing the too great expence of the former. 
e proceſs is thus; pounding the French 
#ripo/i, paſs it through a hair-fieve: ſcrape 
the ?ripoli of Venice very fine with a knife or 
paſs it thro' a fine filk-fieve, 


Piece of glaſs; 
05 a glaſs mortar, with a peſtle 
of glals, 5 e 


*roceed now to moiſten the French. tripols 
with water, till itmay be made into a paſte by 
ſqueezing it between the fingers; and there- 

reſſing it lightly 
ome dry powder 
of the Venice tripoli over it; and on this lay 
the ſtone intended to be moulded; preſſing it 
ſtrongly into the ſame with the fingers, and 
flatting down the 2ripo/i all around it, Here 
letting it remain a while, for the moiſture of 
the French iripoli to pe te the Henetian ;. 
turn the crucible, upſide down; upon which 


into the ſame: then firew 


the ſtone falls out, leaving its impreſſion | 


behind. « 

The crucible having now ſtoad till perfe&l 
dry, take a piece of glaſs of any colour — | 
pleaſure, and of a fize anſwerableto the work 
intended, and expoſe it in a furnaes till it be- 
gin to ſhine, which ſhews it ſufficiently ſoft. 
ned for the impreſſion. Upon this, imme- 
diately . of iron into the 
cavity of the mold; and as ſoon” as it bas 
DE B0s | > eaken  , 
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' Muallurgy. 


chemy; but I mean the art which teaches how t 


„ 7” . 
to claim it as its own, I do not here mean the art which pretends te be em. 
ploy d in the making, and tranſmuting metals; concerning which, I Thall 


gold pieces are 
mint - maſter. 


i; 


* 


We Theory of One r 
art of metals has fo near a dependance on ehemiſtry; that ic f 


Py : ? ot 


give my real thoughts, when I come to ſpeak of the uſe of chemiſtry in al. 
ar T re: hich teaches how to prepate-and fit metals fer 

human uſes, or even ornaments. Gold is frequently too pale on many ae- 
counts, wanting its fine yellow colour, which mult be raifed' by a chemical 
cement, or by Regulus of antimony, as is now practiſed in Holland; where tlie 
righter than elſewhere, owing to the peculiar skill of the 
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x7, The ſame" metal, if it be pure, istoo ſoft for the uſes of coinage; and 


+ muſt be brought to a due temperature, by a mixture chiefly of copper and ſil- 


beautiful art 


5 a” 


mine, a metal is made vying with 


-while to m 


warm place in a furnace, that the glaſs may 


ver, The like may be ſaid of filver, which is too foft and duckiſe for cm- 


mon uſe, and needs a proper addition of copper, to fit it both for coifiage and 
family ſervice. We need not mention that by a mixture of copper and cala- 


1d in brightneſs: nor prinèes metal, or 
the metal denominated from prince Nubert; ' which is made or braſs and zink; 
and 5 gilt, equals in brightneſs the faiteſt gold; So the valuable and 
| of gilding and ſilvering the baſer metals, is the work of ehemiſtry. 
From which few inſtances it will be eaſy to infer, what a multitude of other 
effects might be produced, if a ſkilful chemiſt were to imploy his art in. 
the mixing of metals. | 1 „ 
18. Nor does medicine reject the uſe of cups which give a medicinal virtue 
to the wine pour'd into them; as has long ago been Sund in the Regulus of 
antimony tempered with other metals. Tis pity. Hellmont ſhould have de- 
prived the diſeaſed of the benefit they might have received from a-metalline 
matter he talks of; a ring of which wore for the ſpace of a few'minutes, re- 
moved all pain of the hxmorrhoids, either internal or external; at the ſame 
time calming hyſteric fits and ſpaſmodic diſorders (). It may be worth 
e-experiments with this view; there being frequently a hidden 
virtue in ſuch compounds, and no great danger in making trials. 
19. Again, metallurgy, which is employed in judging and diſtinguiſhing - 
the foſſil ares found in mineral veins, _ preparing them into proper and pure 
metals, depends altogether on the art of chemiſtry; which may appear 
from hence, that chemiſtry chiefly ows its riſe to theſe occaſions, and has in 
later times produced many improvements in the art of metals. They who 
have carefully read George Agricola, Lazarus Erker, J. Rudolph Glauber, 
and others who chief om after them, will need no proof hereof; for 


ſuch as have not, I ſhall ſubjoin a few inftances. | N 
taken the „ ſet the crucible in a wax, or ſulphur, and pare off all that is ſu- 
perfluous on the edges; mould this waxen im- 
Preflion in a crucible of tripali, in the ſame 


cool by degrees, without craking: when cold, 


it is taken out of the crucible, compleat. et 


To copy a ſtone in crenæ, that is imboſs'd 
or wrought in relicyo ;- or to copy in ile 


a ſtone. wrought in crear, proceed thus: 
Fake the impreſſion of the ſtone in ſealling- 


® Mes, de 7 Acad. an. 1716. 


ey. 


manner as. if it were à ſtone; and take an 
impreſſion thereof in a piece of glaſs, as aboye- 
a 


* 


7) See his Works, p. 745. 


Nie Theory of Gul uibrar. 
20 Thoſe cor ant in cheiniſtry know that a matter is eaſihy p ; 
which being'mixed with gold, .filve?; or ot — — » 
them all volatile, fo that with a gentle fire they may. be driven ovęr in 
glaſs veſſels; or drawn by" rhe de Norris it leſs certain that among 
the ores. of metals, certain Bodies are often found Which enhale anti 
diſſipate the mineral matter, when expoſed: to the fire, in order for fuſion, to 
bn 
e expoſedt td torrefy by the fire. But the chemuſts 
have found a method bf fixing; in a moment all theſe volatile ores, and make», 
ing them endure the moſt uiolent fire ſo as that they may be fuſed, and here- 
by ſeparated from the reſt. Tis known, alſo, that Regulus of 2 
with double the quantity of corroſive ſublimate, will become by a moderate 

ret Of Rite, aß yrewvous ſubſtance, extremely volacite 7 aud iw dine by 


the fire, rurn into a/ limpid oil, which ſmoals ſpontaneouſly. What is till 

more ſur . a pound of this oil being poured on the lilæe quantity of fair 
water; thie effect is, that it immediately turns white, and precipitates a white 
metallic cal of antimony, which, will Tau foe a degree of fire, as that it 
may be melted into a mals like filyer ; being the beſt, Rus of antimony that 
can he made. {SHY 0 0 cal * 5 . "bt 1 WU $61.4 ee Ralins ns toon 
Orcs, 5 
otherwiſe. The addition of iron likewiſe. at the time of calcination, will fre- 
quently abſorb the ſulphur, ſo as ta prevent its carrying off the metalline 


matter. . Fix d alkaline ſalts have like wiſe been found beneficial for ſubduing 


and reſolving ſulphurs, or acids, which being mix'd with the metallinemat- 
ter, made it exhale by the fire. The rich ſilver miges of Pers are infeſted 
with a malignant unctous matter, which occaſions the metalline ſubſtance, on 


va pernicious lune ene; 


z gentle warmth, will caur poiſonoys flnies ; and by the repeated ationor 


V this experimetit ue arc inſtrufted, to pour water en the volatile | 
obſerve whether by this means, they do not yietd more metal than 


+ 


* 


the application of fire, to fly off; by which means the greateſt part of the ſil- 


$ 1 3 


ver was formerly loſt; but ſince, the chemiſts haye taught them to torrefy 
the ore, by expoſing it to a gentle heat ſiowly applied, and then breaking it 
to pieces, to 0 it with quickſilver, waſh it in 3 with 
water, and laftly,” reduce the pieces into a maſs, by expelling the mercury 
which had drawn and united this to itſelf, ſcarce a grain is any longer loſt; 
and thus are immenſe treaſures ſaved. How have the miners and affayers 
| lamented the difficulty of extracting the pure ſilver from tin 'mix'd with it; 
but ſince chemiſtry has ſhewn' the way of eyaporating the tin, by the admix» 
ture of melted copper, the ſilver is now eaſily p 


ocured, and without much 


eharge; being found pure in the copal. I could add infinite other inſtances - 
of the benefits accruing to metallurgy from chemiſtry; but the preſent. oc - 


«45> 


caſion neither requires nor admits of them. 
contriving means deſtructive to mankind; we mean thoſe inſtruments of war; 
which were unknown to the ancients; and have made ſuch havoc among the 


22. It were indeed to. be wiſh'd that out art had been leſs ingenion 133 


moderna. Bur as men have always been bent on ſeekingeach other's deſtruc- © 


- 


20 ; 
tion 
* 4 4 
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he ny 
p # 


| | Jows: Take fix pound 
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tion by continual wars; and as force, when b 


oy 


gt in chemiſtry. r. 


23. Roger Bacon, as early as the twelfth century, had found out. gun- 
e here with he imitated thunder and lightni 


appy as not to apply ſo extraordinary a diſcovery to the deſtruction of man- 
king. But two ages afterwards, Barihol. Schwartz. (i), a German monk and 
chemiſt, happening by ſome accident todiſcoyer aprodigious power ofexpand 


ing in ſome of this 


5 fue firſt in an iron barrel, and ſoon after to the military art, and ta 
t the Venetians. The effect is, that the art of war has ſince that time turned 


count of its invention falſe, is, that Schwartz 


is held to have firſt taught it the Yenetianr in 


the year 1380; and that they firſt uſed it in / 
the war againſt the Genoe/e, in a place an - 


tiently called Foſſa Caudeana, now Chioggia. 
For we-find mention of fire arms much ear- 


lier: Peter Meu, in his variæ lefiones, re- 
lates, that A benin XI. king of Caſtile uſed - 


mortars againſt the Meors, in a ſiege in 1348 3 
and Don Pedro, . of Leon, in his chro- 
nicle, f tbe ame to ä oy 
above four b ears ago, e peop 

of Tunit, in a fea Fa ht "againſt the Moor i 


king of dt Du Cange adds, that there is 


mention made of this powder in the, regiiters 
mbers of accounts in France, as. 


of the Fong of, 
early as the year 1338. 8 
Ie e 0 of gun- powder is as fol- 


rified, and reduced to powder: one of ſul- 
phur, likewiſe purified and wder'd and 
at leaſt one of ods put theſe ingredients 
in a mortar, moiſten them with water, ſpirit 


of wine, vinegar, or urine, and pound hem 
for twenty-four hours, remembring to moiſten 


from time to time, to prevent the maſs from 


thaking fire. This done, ſqueeze it thro'a a 


ſieve. By this means it will be formed into 
little grains or globules, which being dried 
are the gun-powder *. : 
Other authors preſcribe other proportions : 
Semienowitz, for mortars direQs ioo pounds 
of ſalt petre, 25 of ſulphur, and as many of 
charcoal; for great guns, 100 pounds of ſalt- 


tre, 15 of ſulphur, and 18 of charcoal; 


or muſkets and piſtols, 100 gue of ſalt- 
petre, 8 of ſulphur, and 10 of al . 


Miethius extols the proportion of one d 
of ſalt-petre to three ounces of charcoal, and 
two, or two and a quarter of ſulphur ; than 
which, he affirms, no gun - powder can poſ- 
ſibly be ſtronger. He adds, that the uſual 

* Wolf Element. Pyrotech, 


1 Opticks, P · 3 17. 


of ſalt · petre well pu- 
„ the fix d 
mentation, whereby the heat is 


, = 
% mented, and the fix d body of the nitre alſo 
* rarified into fame, and the ofion th 


+ Pyrotech. 
„ Newt. Opt. p. 317. 
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vder which had been made for medicinal uſes, he — 


5 1 3 7 . Eh Kale, 3 BY” | 
proves of making the gunpowder weaker 
for mortars than gut 4 


, 18 without any foun- 


mortar, 
„ 


4 K 254 


24 pound of common powder is re- 
a. hs conſequently, to load it ten 


* 


« charcoal and ſulphur eaſily taking fire, | 


„ kindle the nitre, and the ſpirit of the-nitre 


be! being thereby rarified into e e ruſhes 


out with ence, much | 
«© manner as the vapour of water out of an 


„ zolipile ; the ſulphur alſo being volatile is 


% converted into vapour, and 


% exploſion ; and the acid va 2 


of the ſul · 


** phur, viz. that which diſtils under a bell, 


into oil of ſulphpr, entring violently into 
body We the nies: lets e 


« ſpirit of the nitre, and excites a 


| n there- 
«© by made more vehement and quick . 

If ſalt of tartar be mixed with gun-pow- 
« (der, and that mixture be warm'd till it takes 
« fire; the exploſion will be more vehement 
* andquick than of gun-powder alone: which 


can proceed from no other cauſe but the 


action of the vapour of the gun-powder 
„ upon the ſalt of cartar, e. that ſalt 


is rariſied * *.* 


r the ſame 


ater fer- ; 


This makes what they call pulvis fulmi- 


nan, whoſe effect Sir / Mauton, in the ſame 


work, accounts for from the great attractive 
force, whereby the acid ſpirits of the ſulphur 


and nitre ruſhing towards one another, and 
towards the ſalt of tartar, by the violence of 
the ſhock turn the whole into vapour and 


flame fr. 
+ Artiller. Prax. Recent. 
. Vid. p. 352, 353. 


* 


i che kae her: "No i here” ad a i 2 nd Cover, 5 
can withitand'it,” B u tho vaintanec with the power of this pow- | — 
der, that ehen Dutch General Cohorw quite alter'd the whole art of „ 
fGgh ghting ; making ſuch a change in the manner of fortification,” that places _ 
1 held impregnable, now want defenders. In effect, che power of 

der is ſtill more and more to be fear d. I treibe to mention the 


Nupes a — A of another powder, ar d of fu „ nitre, and burac 
lees of wine; to fay nothing of the well-known power of aurum fulminans.” 
Some perſon takinga: dance of fragrant oil, chemically procured from ſpices, 
and mining - fer heed; rocured 'from —— 9 iſeover'd a thing far 


more powerfu itſelf; and hic taneouſly kindles and 
burns with ges 4 e ah application of fire (). I hall dur 
juſt mention a fatal event Ihich lately happen'd in Germany, from an experi- 


ment made with balſam of ſulphur ere bininated! and confinediina cloſe che- 
 mieal veſſel, and thus exploded by fire; God grant that mortal men may not 
be ſo ingenious at their own coſt, as to a profitable ſcience any longer 

to ſuch Horrible uſes. For this reaſon Tforbeat 25 mention ſeveral other mat- 

ters far more horrible and deſtructive, than any of thoſe above rehearſed. 

24. Thoſe anciently called in u Magi, were the wiſer men of thoſe times, Nature! 
as is allow'd among the learned; nor was the word always uſed in its proper magic. I 
ſenſe to denote a ſort of ill- diſpoſed operators, dealers in deceit, and fervants' . 
of the devil; as may ” - rap from the Magi, or wiſe whores of St. Matthew (I), ö 
who were perſons {killfol in aſtronomy, and worſh ip s of the true God; 
to whom they were alſo acceptable. It may be added, they were in great 
eſteem with princes, and always admitted into their mot ecret councils.” 
Zoroaſter | bum fel, the founder of this ſet, was a king of Badria, famous 
for his great knowledge of the ſtars; into the motions whereof, and the 
priven ples and origin of 3 he is faid by Juſtin (m) to have made a ftriet 


* 


earch." Accordingly, Cicero informs us (x), that the Kings of Perfia were , 
always e in the magic arts, before they were admitted to rn 
the He adds (o), that the Magi in Perſia were wiſe and learned men. | 


From at it aroſe, that an ignorant ſet of wo covetous of difho-" © * 
neſt gain and fame, have endeayour'd.to cover their fleights and impoſtures 
under the ſpecious name of magic; by which means, their frauds having 
been. SONY: * 2 ſcandal has e to > the PR 2 magic 
_ thus. ” 


1) On this Grain we eannotomictoat uk ous aſians comporns hi of in vice. | 


mite an inſtance of a 3 
ciple, in the late of France, 5 V. 


5 Roman chemiſt, S. Poli, having diſcovered 
omething of this kind, of prodigious effect, 


emp, bee mor on purpoſe to make 
an ater of is 6a that yrines. | who; tho he 


was then going to been in a war „%% TORT 
a powerft hee - ce volantari N 12 WP, a 1. 1. * 1 15 5 0 ” 
nounced all vs '- 26 aA of ſuch e i inat. 1. 92. IS Trans 
handſomely rewarded the inventor, bat en- (% 2.1. es 8 6 
Join'd him to let it periſh®, £1 ; | 

2 Hif, de Þ dead. R. dei Scienc. an, 1 + Newt. Ope. - 


„being poured on hal 


caraway ſeeds in wacuo;z the mixture 12 5 


mediately made a flaſh like gun 
and burſt hers exhauſted receiver, — 


a glaſs fix ee eg 1 — 


WY Matth, i. 


creator had defignedly: OE HATE ard for labour 
d with a kind of 


Nürute, 


th 


++ 


of nature, as ſettled by the creat 


thoſe we do know, we may be in 


"5 895 
Ne 
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men; ſince, in reality, we are as, 77 
hi 


perſons into a belief of old women's fables, the empty fictions of idle people, 2 


ele 


WS. * 


ſigns, figures, inarticulate murmurs, verſes, images, looks, or injection; 
change themſelves or others into other ſhapes ; render any perſon, thou 

preſent, inviſible ; be convey'd at pleaſure through the air; walk on the 
water; give life, ſenſe, motion, voice, and paſſion, to things inanimate ; 
raiſe ghoſts, dæmons, ſhadows, and dead bodies; call, drive away, or bind 
ſpirits ; attain ro honours; diſcover treaſures ;- cauſe their money always to 
return back into their pockets; render their bodies invulnerable;z overcome 


their enemies, or ſtrike them motionleſs at pleaſure ;; command the elements, 


ſo that water or fire ſhall not hurt them; raiſe meteors in the atmoſpherg at 


command; tame the fierceſt wild beaſts by a charm; and produce diverting 


ſpectacles at a word ſpeaking: theſe; and the like, we ſay, were not prac- 
tiſed by the Magi; but are pretended to by doating old women, beliey'd by 
the ſuperſtitious, and ſometimes framed by the ill-minded, to deceive the im- 
prudent, and bring them to their own * Againſt all theſe did that 
excellent author Roger Bacon write with great force, to ſhew the nullity of 
ſuch magic, and even that there never had been ſuch in the world. But on 
the contrary; he ſeriouſly argues there are certain unknown: and hidden 
powers lodg d by the Creator in the nature of things, whereby as wonderful 
events may be produced as had ever been aſcribed to the operations of de- 
vils: That ſuch powers, tis true, are only diſcoverable by the endeavours 
of the moſt diligent and indefatigable enquirers, aſſiſted by rational experi- 


ments ae, contrived, who, when they are diſcovered, compare and 
t 


apply them to each other, and thus perform ſuch things, as, by thoſe who 
are ignorant of theſe powers, are ae contrary to the laws of nature, 
and only owing to ſome preternatural power: this genuine knowledge there- 
fore may properly be called natural magic. This I am now going to recom- 
mend as ufeful to human ſociety, agreeable to the intelligent, and proper to 
diſplay the glory of the Creator by the wonderfulneſs of his works; with 
which view 
25. If any reputable author, ten centuries ago, had written thatin his timea 
man publickly declared, before a multitude of witneſſes, that a huge tower 


a few miles diſtant, would at a certain point of time riſe up of its own accord, 


and immediately afterwards tumble into ruins; and that this accordingly 

happen'd, as he had foretold ; would not all who read the account take it 
for a mere fable, or the effect of ſome ſupernatural power; and therefore 
denounce it, either owing to the intervention of the deity or the divil ? 


Vet if only ſome one maggſhad been acquainted with the 2 of gun - 
e 


powder, and had repoſited a competent quantity of it under the foundations 
of the tower, as is now ſometimes practiſed, and had ſo diſpoſed a clock, 
as that at the prefixed point of time it ſhould cauſe a flint to ſtrike ona ſteel, 
the ſparks whereof might fall upon the powder; he. would have wrought 
a miracle, which might have not only impoſed on the credulity of the 


world, but even have moved the faith of the moſt knowing; ſo that he 


might afterwards have induced them to =y thing. Mabomet or Halywould 
have been but fools: to a man Os of ſucha ſecret. But after the ſecret 
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ſhall rehearſe a few inſtances of the art derived from che- 


= 
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vour'd by all his perſuaſions, but to no purpoſe, to reform the diſſolute 


eiple of attraction, which occaſions that “even * iron, and in five or fix hours 


„wich an equal weight of iron filings, and a p. 354- 


g - 
* 


7he Theory of CEUIST Av. 


is once known, the wonder ceaſeth, and we all allow that feaſible by natu- 


ral means, which before we held to ſurpaſs any miracle of magic related in 
hiſtory. Nor*that even the moiſt intelligent in our days, can ſee into the 
cauſe of ſo joys egy an effect; but we falſely imagine, that we under- 
ſtand, and are maſters of things, which we frequently find to happen. 
26. We may be able to foretell, that at a certain hour an earthquake ſhall be 
felt in a neighbouring ſpot of land; from whence a thick ſoak ſhall aſ- 
cend into the air, followed at laſt by eruptions of fire and flames. The 


hearers probably will laugh at the prediction; but how will they be con- 
founded ſoon after, when the effect follows exactly as foretold? Taking a 
quantity of freſh iron filings, mixing it with an equal quantity of pure ſulphur, . 


working it with a little water into a paſte; and laying fifty pound weight 
thereof in a hole dug under ground, a foot and half deep; covering the 
whole again with earth well ramm'd down: it will appear to our great aſto- 
niſhmenr, that ſuch unpromiſing ingredients; as cold iron, and water, and 


unactive ſulphur, will without other application, produce heat, ſmoke, fire, 


and flame, and ſhake the . (p). N 
27. We are told that the governor of a certain noble youth having endea- 


manners of his pupil, whereby he diſgrace'd his birth and anceſtors; de- 


ſpairing of doing any good, he had recourſe to a chemical ſtratagem, which 


ſucceeded to his wiſh. As the greaceleſs youth lay aſleep in the ſame cham- 
ber with his governor, the latter roſe privately in · the middle of the night, 
and upon a yer within the bed-teſter, near the feet of the perſon aſleep, 
wrote his name in large letters with the Enghſb phoſphorus, adding three 
other words to admoniſh him to repent or expect preſent death. This 
done, he retires quietly to bed, and making a noiſe ſoon after wakes the 
youth, but ſeems himſelf all the while faſt aſleep ; the other, ſtartled with 

the noiſe, rears himſelf in his bed, and anxiouſly calls out to know the 


| cauſe of the diſturbance, to which he received no anſwer bat feigned ſnoars; 


till, looking about, he ſees, with the utmoſt horror, the blue lazing let- 
ters; upon which he calls his companion, and ſhows him the writing; who 
proteſting that he could fee nothing, help'd to increaſe his fright. Servants 
were than called to bring candles, upon the appearance whereof the letters 
diſappear d; they too denying that they ſaw any thing, he at laſt was 
ſurprized to find the writing vaniſhed. The ſervants quit the room, leavin 

a candle which ſhone upon the board; the tutor ſtaying with his e 
diſciple, perſuaded him to go to ſleep, aſcribing what had paſſed to a dream; 
and returning himſelf to bed, puts out the light: but the Mer youth no 
ſooner caſt his eyes toward the fatal place, than the ſame letters appear d 
anew, which accaſions a new outcry : his tutor hereupon feigning himſelf 


affrighted, owns with trembling that he ſaw the letters, and takes that oppor- 


WARY $0 adviſe his ward to obey the miracle, and repent in earneſt : then 
. | => So | | 25 | | : bringing 
Cp) This Sir If Nexoton ſo ves on the prin- . little water, made into a paſte, ach upon the 


rows toa 


the groſs body of ſulphur powdei'd, and * hot to be thouch'd, and emits a flame” Ope. 


# 
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him the reſt of the night, and thus reclaims him. If this be really true, as 
I have frequently heard it related, itis an inſtance of natural magic borrow'd 


from chemiſtry; if it be only fictitious, yet all who converſe in the art muſt 
allow that the ſame might be done by phoſphorus.——If the phoſphorus 


abovemention'd be my mix'd and diluted with ſome ſoft oil, ſo that it 
may be ſmear d over the 
upon waſhing the face with ſome of this oil, it will ſhine in the dark to the 


amazement of the beholders : yet as ſoon as light is brought into the place, 


the ſpectacle diſappears ;z but taking away the light again, the face will be- 
come luminous as before ; than which ſcarce any thing can be ſeen more 
ſurprizing. The face, hands, hair, beard of a man thus anointed, appear- 
ing to thoſe unacquainted with the thing, as I know not how angelical, or 
divine; this no cient foundation for drawing the croud into a perſua- 
ſion of any thing. 7 ages Bo pal and 

28. 1 uſt not forget an experiment which has often been publickly made, 
viz. that two cold liquors, upon mixing them together, immediately yield 
an intenſe heat, and burſt out into a real and beautiful lame. This ſucceeds 
even at mid-day, to the amazement of the by- ſtanders; but much more 
ſo in the dark, when the thick ſmoak, mixing with the dazling light of the 
flames, gives the whole a terrible Re I ſcarce know of any thing 
among the magic wonders related by hiſtorians, ſo ſurprizing as this expe- 


riment ; and yet the whole is 7 by only taking two drachms of the 


one, and one of the other. ſeveral pounds were uſed of each, an im- 
menſe ſmoak and vehement flame would ariſe, which reſiſting all confine- 
ment, would ſeize and burn every thing inextinguiſhably; f immediately 
kill all that were near. Yet there is nothing more wonderful in this, than 
that if the mixture be made in an exhauſted receiver, it will act with ſo 
much the more violence, and in a moment's time burſt every thing, anc 


fly. about with a force greater than that of a whirlwind, This would be a 


very different fire from that raiſed by Medea on Creu/a's head; ſince by this 
means a whole palace might be ſoon flung down, and burnt at once. Whoever 
heard of ſuch terrible effects produced by magic power, as thoſe which ariſe 
from balſam of ſulphur terebinthinated, confined in a glaſs, and agitated by 
a fierce fire: it goes off with a loud crack, burſts the glaſs, and produces 
other ſuch extraordinary effects, that among all the ſtrange accounts I have 
met with of thunder and lightning, I don't remember any that may match 
it? An accdunt of this Hoffman has given us (4); and in him you will meet 
with inſtances of things, that would have ſeem'd impoſſible in nature. He 
alſo relates an extraordinary event from ſpirit of wine, which a cooper oy 
put in a ſtrong wooden caſk with lighted ſulphur, and immediately wel 
ſtop'd; upon which follow'd a diſploſion of the veſſel, with other effects 
almoſt incredible. Again, how oft by the chemiſt's art have all kinds of 
colours been in a ſmall ſpace of time produced, deſtroyed, regenerated, and 
changed in a clear glaſs; after a manner perfectly ſurprizing, and ſeemi 
beyond the power of magic, to thoſe who are unacquainted in ſuch matters. 


* : 


(t) See Fred. Hoffmanni Ob/eruat. Phyſico-chmnic, Lib. iii. Obferv. 15. Me ee 
| 5 „ | ee 29. 


g in candles afreſh, removes him into another room, ſits up with 


ſkin of a man's body without burning it; then 
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209. But there is no end of theſe things; and it may ſuffice to have given 
theſe few inftances of the fue of chemiſtry in natural magic. Give me 
leave to add a few reflections which occur on this matter. Mankind are 
fo form'd by the Creator, as that when grown up, and eſpecially if in a ſtate 
of health, they have a power of perceiving certain changes and properties of 

: the bodies around them, by means f organs contriyed in their own frame; 


which undergoing ſome changes from external bodies, raiſe ideas thereof in 
the underftanding, thought after a manner little known. The firſt time 
uch obſervation is made in a man's life, it fills him with wonder and a- 
mizement, ſtriking him uſually with an intenſe pledfure, and ſometimes 
even diſordering and *utthinging his natural reaſon. A perſon who from 
his childhood had been quite blind by two cataracts, being happily couch'd 
for the ſame by a ſkillful operator, and thus brought in one moment to his 
ſight, was fo ſmit with the exquiſite pleaſure he felt upon viewing external 
object, that, according to Mr. Boyle's relation, he was on the point of 
-fwooning 3 which oblig'd them to tie up his eyes, and bring him to the 
light by flow degrees, admitting only a little at a time, by which be- 
coming gradually accuſtomed to the thing, the was no longer affected as at 
firſt.— So the author of nature has taken care that the eyes of new-born 
infants have always their aqueous humour turbid, which grows tranſparent 
dy degrees: the ſame has wiſely ſtopt the external orifice of the meatus au- 
ditorius of infants with a kind of callous membrane, which ſeparates the 
curved length from the duct, whereby ſounds are ſo much augmented; left 
the firſt noiſes ſhould prove hurtful to them; but as they grow accuſtomed 
thereto, the thick cover falls off, and the fentorian tube is left in perfection, 
oy reaſon a ſtronger ſound may then be ſafely born. Hence appears the 
abſurdity, upon the birth of princes, of expoſing their tender organs to the 
light of a multitude of tapers, and diſcompoling them with the loud dif- 
charge of cannon around them. Let theſe be either omitted, or defer'd to 
_ "ſome after-time.— But to return; *tis well known how differently we are 
affected by uſual things from thoſe which are unuſual; by which means we 
are led into an opinion that we know the cauſes of the former, which is an 
utter deluſion owing to cuſtom ; but the latter: generally appear miracullous, 
and we can hardly be induced to believe them owing to natural cauſes. 
When therefore any uſual appearances occur, how, little ſeever known by 
their cauſes, we make no difficulty of calling them natural things; but when 
other appearances turn up, to which we are.utter-ſtrangers, we immediately 
proclaim them beyond, or above the power of nature. As often therefore as 
any phyſical phenomena ariſe not from thoſe powers of nature which obtainin 
the bodies we are daily converſant among, but which are peculiar to ſome cer- 
tain ones, which we had never obſerved before, we immediately ſuſpect ſome- 
thing of magic concern'd. A great general, the Count de Pur/tenbourg, going 
into an artificer's ſhop, where a perſon was filing metals. to make tools by 
_ which a mixture was produced of iron filings with braſs ones; aſk'd the work- 
man in a jocoſe way, what he would have+to make a perfect ſeparation of 
the particles of braſs from thoſe of the iron. A trifle, anſwers the work- 
man; who hereupon applying a loadſtone, the iron particles hes to it, 


Da Theory of  CuniwisTay. 
leaving the braſs ones behind it. The count immediately cried dut magic, 
having never ſeen nor heard of any thing like it before; though otherwiſe 
a great ſoldier, and an able commander (r). r 
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when the bodies are prepared after ſome peculiar manner, either by art or 
chance. Of this it will be eaſy to produce inſtances. The cold ſalt of nitre 


well dried, and mix'd with half the quantity of pure oil of vitriol, and driven 


over by force of fire into a dry glaſs receiver, appears in form of a ruddy, 
volatile, fiery, acid, ſpirit, and becomes a liquor, which neither nature, nor 
art, produces after any other manner, except this invented by Glauber. 


Divers vegetables, which were produced in the hotteſt climates, being ex- 


tremely aromatic and acrimonious, yet if they be well boil'd with fair wa- 


ter, and the vapour kept in by a proper head, and. cool'd by paſſing thro a. 


cold water, will come out in form of 


tin worm, fix'd in a veſſel fill'd wi i | 
water, and yield an oil, which ſubſiding by its weight under water, per- 


fectly contains the virtues of the plant it was drawn from: and this is the. 
only way of producing ſuch liquor. We have here therefore two factitious 
liquids, both cold; to one of which, viz. the oil, if to one part you pour 
twice as much of the other, viz. the ſpirit above-deſcrib'd, a great ebulli - 


tion will immediately ariſe, and the mixture will emit flames, which burn 
ere ẽ ꝶ ml. 8 

31. Thus we ſee an effect, the cauſe whereof is lodg'd by God in theſe 
bodies; yet fo as that it never becomes manifeſt to man, except by theſe 


T of = 


contrivances, preciſely thus applied: and hence the raiſing ſuch an ebullition 


and flame only appears to be feaſible on the three above-mention'd: condi- 
tions, and never otherwiſe. By this it appears, how little men may ſafely 
pronounce concerning the powers of | 
there being ſtill more ſurprizing things hidden in the ſecret powers of na- 
ture, than all thoſe which at that time had been already diſcover d. Add, 


we frequently find that things known in former ages, but ſince loſt, 


and not committed to writing, when they happen to be recovered, raiſe 


like we are all forward to do upon ſeeing any unuſual change in 
bodies, depending on ſome innate powers, which only ſhow themſelves . 


dies, in whatſoever age they live: 


new admiration of the wonderful powers of nature: but enough on this 
head, which would lead me into an infinite detail, were I to, infill. on every 


point as it deſerves. 


3 9 


32. The art of cookery, called alſo the culinary. art, is one of thoſe moſt 
_ uſeful to. mankind; being wen my ip in the preſervation, changing, and or- 


dering of foods ; ſo as to make them fitte 
This art, which provides for the healthy, as phyſic does for the ſick, is 


- (r ) See Zwinger. Theatr. 239. 


83 . Oil of vitriol being drawn off from 
«« its weight of nitre, and from both the in- 


> ients a compound ſpirit of nitre di- 


« ftill' d; and two parts of this ſpirit poured 
«© on one part of oil of cloves, or caraway 
« ſeeds, or of any ponderous oil of vegetable 
| il of turpentine 


«« of animal ſubſtances, or oil 
; * Newton, ubj ſupra. a 


for the ſervice of human life. 


. 


« chicken d with a little balſam of ſulphur ; 


« the liquors grow ſo very hot in mixing, as 
. een. to ſend up a vehemently burning 
46 me 


Does not this great and ſudden heat 
argue that the two liquors. mix with via- 


** lence, and that their parts in mixing run 


&* towards one another, with an accelerated 
motion, and claſh with the greateſt force“; 


Cookery. 


198 


De Theory of CunmisTav. 


doubtleſs of great antiquity, and perhaps not much later than man himſelf, 
yet may ſtill receive great improvements from the art of chemiſtry. The 
ſingle acid ſpirit procur'd from ſea · ſalt, being diluted with a due quantity of 
water, preſerves fleſh, fiſh, and other meats from putrefaction; gives them 
an agreeable taſte, and fits them for eaſy digeſtion; and even turns the pu- 


trid effects of cloſe weather into nutriment itſelf, and cures the diſeaſes ari- 
_ ſing therefrom. Hence it is not eaſy to ſay, of how much advantage it is 


to ſeafaring people, who travel into other climes; where by reaſon of the 


exceſſive heats, they are forced to feed on putrefied water, ſtinking fiſh. 


and fleſh, ruſty bacon and the like. FSR 8 
33. On this account Glauber deſerves his praiſe, who wrote ſeveral trea- 


tiſes on the conſolation of ſgilors, the praſperitiy of Germany, and the like; 


wherein he gives many things to this purpoſe; and teaches how perſons 
may carry about with them in a little vial, without incumbrance, a liquor, 


of which a few drops will be of excellent ſalutary uſe : How from putre-, 


Art of wines. 


fied barley, now called malt, when diſſolv'd, purify'd inſpiſſated, and pre- 
ſerv'd from the air, a nutritious liquor may be made, a ſmall quantity of 
which may ſerve for the ſupport of life : How from this liquor and wheat- 
flower, bifcuit may be made, which ſhall keep uncorrupted for the longeſt 
time, and prove an excellent food. Boyle, in his celebrated work of the 


uſefulneſs of experimental philoſophy, relates ſeveral eaſy ways, chiefly bor- 


row'd from chemiſtry, for preſerving fleſh, fiſh, eggs, new, roaſted or 
boil'd, for the longeſt ſpace. The ſame art alſo affords us ſeaſonings and 
pickles, to hinder, ſtop, or correct, the beginnings of putrefaction. | 

34. The juice of berries, apples, and almoſt all ſummer-fruits, well ri- 
pen'd, being preſs'd, boil'd, and inſpiſſated, affords a durable maſs; a quan- 
rity of which being again diluted in water, even in the winter-ſeaſon, yields 
its primitive flavour; whether it be prepared with ſugar or without. 
The ſame juice being expreſs'd in the vintage-time, works, froths, after 


| which the lees ſubſide ; and thus is wine made, the whole proceſs whereof 
is borrow'd from chemiſtry : the ſeveral defects alſo which befall wine, 


and the diſcaſes ariſing in it, may be prevented or cured, by means drawn 
from chemiſtry. Thus if it begin to work again out of ſeaſon, or turn 
four, turbid, ropy, or the like, remedies 9 by our art: or if 
it be defir'd to make vinegar of wine, the ſame art will furniſh a method. 
It alſo teaches to prepare the ſame from any other pulpy fruit. BY 

34. Grapes, cherries of all kinds, gooſberries, barberries, raſberries, elder- 
berries, pears, apples, and plumbs, though ſo different in kind, may yet all 


be ſo manag'd by a-ſkilful chemiſt, as to yield a vinous liquor; which 


with a little help, becomes nearly of the ſame flavour and ſtrength ; being 
in reality always of the ſame nature. So, for inſtance, the firſt liquor which 
riſes from them, by a moderate fire, is always ſpirituous, inflammable, and 
miſcible with water; and this liquor, if well purified by the chemiſts arr, 
will always be found the ſame, from which ſoever of the above-mention'd 
fruits it was procured. Hence the 1 iſland of Great Britain has ſmall 
reaſon to complain, that her otherwiſe fruitful ſoit does not ripen 

to ſo much advantage; fince indulgent nature has furniſhed her with a Fes 
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from whence, by an eaſy method, wine is made, which may vie, both in 6 | 6 
fragrancy of ſmell, and pleaſantneſs of taſte, with the beſt wines of ante, | - 
Spain, or Italy. The Dutch rarely make any good wine of their grapes; . 
bur of their currant-berries, goolberries, and green elder berries, they make t 
wines —_— inferior to the produce of the hotter climates. Laſtly, herbs 2 I 
themſelves, by fermentation, will yield a ſpirit ; which though leſs in = 
uantity, yet as to ſtrength is little inferior to that procured from the richer 2 4 
ſubjects. All theſe being duly prepared, we are taught by chemiſtry to 
ſmoak them with burnt ſulphur; in order to prevent their working a- new, 
as well as to preſerye their taſte from turning flat and vapid. Chemiſtry - 
alſo teaches us to correct their too 2 auſterity, by a ſmall mixture of 
ſalt of burat Me pen if or wp or our ra RN is . add a 
oper quantity of crabs eyes pr chalk in powder. A vile practice forme 
bella 1 which has 1 ſeverely, * juſtly p niſhed, of Dae . 
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the rough ſour Rheniſb wines with lead, which gave them a grateful luſcious 85 
difeovery f. 8 | 7 
33. The countries which do not afford wine were taught, by At and Ofiris, Brewing. 1 
a manner of preparing beer from corn; which was appoſitely denominated Ts, bo 
Cereris vinum, or the wine of Ceres. Accordingly, Corn. Tacitus relates, that -_ 
the ancient Germans made a wine of corrupted corn. This art does ſoimme- | 
diately belong to chemiſtry, that both of them had their riſe from the ſame 
country, viz. Egypt. And Bafil Valentine has given the whole doctrine of 
alchemy, in the fingle deſcription of brewing, or the manner of preparing 
beer; which he traces minutely thro? all its branches, and delivers with no 5 
leſs accuracy than elegance (2). In effect, as wine and beer differ ſo little 
(% Matthiolui takes the zythum, and uri, © of cleanſing the blood, and removing ob- 
to be the ſame with the beer or ale drink in ſtructions; and that it was added to the 
land. Germany, &c. and that the only . modern beers to correct the ill qualities 
difference between the zythum and curmi lay * charged on the beer of the ancients, which 
in the manner of the preparation, which ren- differed from ours, in that it was made 
der'd them either weaker or ſtronger. In a * without hops. „„ En. 
famous diſpute at Paris, in the year 1688, | In order for brewing, the barley is firſt to 
on the ſubjeR of the bakers wag the yoad of be made into malt ; which is done by putting 
ale and beer to leaven their dough, Meff. it into a ciſtern full of water wherein it may 
Patin, Brayjer, Blondel, and Caurtais, ſpeak ſteep, for a longer or leſs time, as the wea- 
- of te the following terms: KS ther is more or leſs cold ; two days and nights 
„ ſays Corn, Tacitus, that un apPy beverage, ſufficing in hot weather, and five or ſix in F 
„% made of hops, and wheat or barley, cor- extremely cold: when ſuſficiently fteep'd; che 
% rupted with damaged water, was no ſooner water is 'drain'd off, for twelve or twenty 
« diſcover d than it was condemn'd'by Die. hours; then, being. taken out, it is couched 
© corides, Galen, and other of the greateſt or heaped up into one or two heaps, and turn'd 
% phyficians. They all charge it with pre- every five or ſix hours, the o:termoſt part in- 1 
« judicing the head, ner ves, and memhranous wards, and the bottom upwards. As it comes by 
«« parts, of vitiating the animal juices, and or ſprouts, it is ſpread thinner to cool, and «ff 
% of caufing a more obſtinate and painful 5 its coming too faſt: when come, it J 
« drunkenne s than wine.” Other phyſiciang is ſpread very thin, and turn'd twelve or 
vindicated it, particularly Meff, Perrault, and twenty times a day till the ſprout is dead: 
Rainfſant ; who, among other things, inſiſted - then it is again thicken'd on the floor, and 
that the hop was not a noxious herb, but turn'd as before; great care being taken that — 
on the contrary, had apparently the faculty it neither mould tor become „ 8 
io, 


Alchemy. 


have not met any writers on natural philoſophy, w 


5 which he entitles Experiments; you will find bim with the utmoſt c 
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from each other; what we have above related, concerning the uſe 
chemiſtry in the . of Wine, may be calily applied to the art 
Td 
By 1 all that I have Uichee e it appears, chat chemiltty Hae 
155 uſe and extent thro? all, or at leaſt the chief of the mechanical arts: 
o that they who cultivate chem might truly be called artificers, and make 
incredible improvements in their ſeveral provinces, if at the ſame time they 
were ſkilled in chemiſtry.” Conſequently there are many and weighty rea- 
ſons to induce men to ſuperadd chemiſtry to all the other ſciences. em- 
ployed in the conſideration or changing of bodies; and laſtly carefully to 
obſerve, and faithfully write down, ſuch effects as ariſe therefrom, to be 
afterwards reduced into lei and made publick : that by a number of 
contributions, thus brought from all quarters, the arts may at length be 
brought to perfection. Wer was in my Power, I have endeavoured to 
perform in this undertaking z wherein, tho L make no great advances, I 
am of ſome uſe; as I have ſet an example of labour before you, which, 
with the advantage of "a daß, lead you on to make much groarer diſ- 


| coveries ; 


37. 1:come now to add a few, but candid and i ingenuous conſiderations, 
on the great uſe of chemiſtry in alchemy. To ſpeak my mind freely, 1 
(af tread of the nature of 

bodies, and the manner of changing them, ſo profoundly, ſor explain'd'them 


ſo clearly, as thoſe called alchemiſts. To be convinced of this, read care- 


fully their genuine writings : for- inſtance, that piece of Raymund Lally, 


neſs and ſimplicity, relating experiments, which explain the nature and ac- 
tions of animals, vegetables, and foſſils. After this, you will hardly be 
able to name an author, wherein phyſical things are treated of to ſo much 
wr" 

+ 3. The bodies, which chemiſtry reſolves before our eyes, afford demon- 
poet which call for our aſſent, infinitely more cogently than any words 
could do; by theſe we do what we ſay, an what, we teach we perform: In- 
ſomuch, that theſe writers ſeem to have attem to- build: that body of 
philoſophy, with'd for by the great Lord Bacon; vix. a philoſophy, which 


thould 1 r ſuch W 8 Wc as the bodies Ove, when 


preſent 
" that the blade 4 t grow out at the end 5 ded accordin wh aki firength 
ite to the root, or the malt come and of the beer or ale. . whole having ſtood 


Cs at both ends. The preparation is fi- two, or three hours, is drawn off 1 In A ICs 


niſhed with drying it on the kiln, by ſpread- 


ing it on a hair-cloth, or a tin bottom full of 


holes, over a briſk turf or charcoal fire; 
flirring and turning it from time to time. 
Now to . to the pe ration of brewing 
ww the ous quantity of water, and.pour- 
enoug 
A to wet the malt as Riff as it can be w 


rowed about; after landing a quarter of an 


hour, another portion of water is added,and the 


: Fs 6a laſtly, the full quantity of wa+ 


of it upon the malt, in a 1 


ceiver, and freſh water thrown on for à ſe- 
cond wort; which is to be cooler, and to 
ſtand leſs time than the former. The two 
worts being mix d, and the hops added, the 
whole is put into a copper well covered, "and 


clos d, there to boi] an hour or two. Which [2 


done, the liquor is let into a receiver, 1 : 
hops frain'd therefrom : when cold, the 

is added, and after 12 or rl 
it remains to be * up. 
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preſent, really exhibit effects to warrant; and conſequently ſhould! aflign 
ch cauſes of things, as being given, will readily produce the things them- 
ſelves: ſo that when it pleaſed it could do what it tau t. 
—_— 5 at thoſe ſubtile univerſal cauſes, ſought for only by ſpe- 
culation; the knowledge whereof did not render the inquirers more fit for 
effecting any thing, and of which the ſchoolmen obtruded more than ky | 
Hence they are continually inculcating, that man cannot by any art go be- 
yond the powers impreſs d by the Creator on bodies; of which powers ſuch 
as are of neceſſary ule to life, are obvious enough; but others lic leſs appa- 
rent, and are only revealed to thoſe who ſeek them with great labour and in- 
duſtry, but Sas Hotk are equally natural. That a man, therefore, poſſeſſed 
of all knowledge of things, both paſt and to come, would never be able to 
create, or make the leaſt thing; for inſtance, a grain of muſtard-ſeed; ; or 
produce it out of matter, Which was not-muſtard-ſeed before. That wiſe 
men obſerve the works of nature as they offer themſelves, and then by ex- 
zeriments endeavour to learn the laws; which the Creator has impreſſed on 
s work, and in what manner each thing, according to its peculiar nature, 
ariſes, is produced, or perfected; the principal of which laws is, that all 
things ariſe from other ſimilar pre- exiſtent ones; plants from plants, animals 
contained in the ſeminal matter alone; which converts every crude thing 
it takes, into its own form, and aſſimilates it to itſelf. That to have 
an offspring from this ſemen always requires a male father, and female 
mother; ſo that nothing is ever produced without the natural copulation 
of theſe two. A. prolific ſeed being given, lodg'd duly. in a matris in- 
tended for it, and ſupplied and cheriſhed with due food and warmth for a 
proper time, an offspring ariſes like the parent: But if theſe be diſturbed, 
an abortion will ariſe, inſtead of the thing deſired. So that ſince the cre- 
ation was compleated, no new thing can poſſibly ariſe; but only ſimilar 
things to thoſe already in being are produced from them by means of ſeeds: 
That after this manner any created being may be multiplied ad inimum, 
ſuppoſing, we mean, a proper ſeed. So that the whole earth, for-inſtante, 
| ,night be.cover'd wich leg ite ſeeds it yields yearly were foum- again, 
and duly cultivated. They have alſo obſerved, that certain of the more 
_ ſimple bodies have ordinarily no. ſeminal: power, and conſequently do not 
increaſe nor tranſmute others into their own nature; but either ſerve for 
giving motion to other bodies, as fire; or as a vehicle for conveyance of the 
nutriment, as water; or to give firmneſs and ſolidity to bodies, as in true 
and pure earth: All which being — a multitude of experiments, to 
obtain throughout all nature; they cohclude, by parity of reaſon; that the 
ſame muſt alſo obtain in foſſils. For, the great ſimplicity of the conſtitution 
of theſe, excluded all organical ſtructure of ſeed ; yet there was found ſome 
innate power, whereby they were able to prepare and apply their proper nu- 
trimerit, and thus continually propagate themſelves. They alſo taught, 
that the ſpirits, called preſiding ſpirits, ſealed up in metals, do not indeed 
appear in the dead metals, but becomes manifeſt in them when reſolved,” 


and revivified; and thus N obvious and extraordinary 1 — 
6 | e | 0 Abe 


. 
2 


* 
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here; there being an impregnating male, and fecundified female, by whoſe 


genital power a propagation ſui generis is effected in living metals. Nor are 


they ſilent on the manner wherein living metals may be made, with what 


fire to be governed, in what proportion mixed, and with what pabulum 


fed, that they may be perpetually multiplied. They add alſo, that metals 
alone, by reaſon of their extreme ſimplicity, admit of being produced 
in the ſhorteſt time, from a heavy mercurial fluid, and a fixing ſeminal 
ſulphurous power, intimately mixed by force of fire, and thus united toge- 
ther in an indiſſoluble bond, ſo that mercury, or argentum vivum, does the 
office of mother, and /o/ viuus, that of father: that, after this manner, what 
s performed in the boſom of the earth by ſubterraneous fire in a long ſe+ 
ries of years, may here be effected inſtantaneouſly, in metals properly vivi- 
fied by art. They allow alſo, that among animals and vegetables, 'this 
power of generation is always limited by its proper time, which is preſeribed 

by nature: that it could not poſſibly be otherwiſe, by reaſon of the ſmallneſs 
of the ſeminal fabrick, and the numerous different parts, out of which it is 
; paws pt of compoſed ; as alſo by reaſon the live ſpark, or embryo, in the 
centre of the prolific ſulphur, is ſo eaſily ſpoil'd, But at the ſame time they 
advance, that in the purer metals, as gold and ſilver, and the mother ef 
theſe, mercury, the parts are ſo ſimilar, that every minute particle is of the 


I 


fame nature as the largeſt maſs: that they are likewiſe fo immutable, as not 


to be corrupted either by a ſmall, or even the greateſt fire. That the pro- 


lic virtue, therefore, of the ſeed reſides in the fire; and thence acts very 


ſpeedily, and in a moment's time aſſimilates a convenient mercurial matter 


to itſelf; and that on this Poe it is, that metals may be generated or 
0 


multiplied; and that the philoſopher's ſtone may be made; concerning which 
laſt, if I were aſk'd-my-. opinion, I ſhould anſwer, that the wiſe Socrates, 
after reading a moſt abllrule book of Heraclitus, being aſk'd what he thought 
of it; replied, that where he underſtood it, he found it excellent, and Be- 


” 


liev'd it to be ſo in thoſe other parts he could not comprehend, which re- 
wired the greateſt penetration to come at. So where-ever I underſtand  ' 
e alchemiſts, I find them deſcribe the truth in the moſt ſimple and naked 

terms, without deceiving us, or being deceived themſelves. When there- 

fore I come to places, where I do not comprehend the meaning; why 


_ 


ſhould I chafgge them with falſhood, who have ſhewn themſelves ſo much 


better ſkild in the art than myſelt; from whom I have learnt many things, 
in thoſe parts of their writings where mw ee, proper to ſpeak plain? 
r 


It is ſaid when they come to reveal the perfection of the art, they then 
only write that the art is true, in order to animate others to the pur- 


ſuit of it; but that they may not publiſh a ſecret, capable of being abuſed 


to ſuch ill purpoſes, that it is enough for them to point out the way, and 


guard from error. I therefore rather lay the blame on my own ignorance 


than on their vanity. Yet I have often doubted, upon reading their ſecrets, 


whether theſe ſkilful perſons, aft er they had diſcovered ſo many extraordi- : 
nary chings by naked obſervations, might not by a too great quic ol 4 


8 anticipate, and relate things for facts, which they conclude might 


be done ; or 8 ee ee ee if they bad 
in the purſuit. *Tis certain a very grave alchemiſt, Altvander — a 
OT Ry and a zealot in his doctrine, had tried ſo 
many things ſo little 1 that he concludes, at the end of his treatiſe 
of antimon rs, the principal of whom he there 
recites, — er be: — CER their to an iſſue- If 
this be the caſe, which I ſhall not pretend to determine, we are nevertheleſs 
_ exceedingly obliged to them for the immenſe pains they have been at, in 
diſcovering, and handing to us, ſo man _ difficult phyſical- truths : Inſo- 


much, that Lord Bacon ultly compares 
bed inform'd his lazy ſons, of a ſum of money which he had hid under 
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2 garden. After his death they went to digging, in hopes of - 


ding the treaſure, and tho they miſſed their aim, for in reality there was 
none hid, yet they ſufficiently enrich'd themſelves, by the large -which 
the ground, in conſequence of this tillage, produced. Thus much T have 
ago had a mind to ſay, concerning the knowledge of the true alche- 
hyſics ; left ſuch ſkilful artiſts ſhould be condemned by incom- 

pen judges Now the chief things which the alchemiſts promiſe are as 


ll 0. To make the hiloſ ſtone;z alittle quanti whereof caſt 
metals i in fuſion, e convert all the aan es part —— the 
metal into pure gold; better than any that is dug out of the mines, or per- 
fected by the refiner's art: whilſt that part of the melted metal, which was' 
not mercury, is immediately burnt and blow'd away. This ſtone is ſaid to 


be equal in weight to gold, brittle like glaſs, of a deep red colour, and 


I like wax by the fire. 
| To make the like ſtone for ſilver, which ſhall convert all metals, 
| a and filver, into the fineſt ſilver. 


42. To exalt and perfect the philoſophers ſtone: to ſuch a degree, as that 


when — — upon a quantity of gold, melted by the fire, it may convert 


the whale ſubſtance into philoſopher's ſtone. 


43. Fo exalt the ſame ſtill further, bo as that being projected ypon pure 


quickſilver, it ſhall convert the whole into philoſophers ſtone. 


44. To diſcover an artificial body of ſuch virtue and efficacy, as that 


being. applied to a body of any of the three kingdoms, it ſhall improve 


its hay Aro wan yes ſo-as to make it the moſt perfect thing in its kind. 
Thus, for inſtance, if applied in the human body, it will become an uni- 
verſal medicine, 3 ſuch a change both in the ſolid and fluid part 
thereof, as ſhall render it perfectly ſound, and even maintain it in that 


ſtate, till the parts being lowly wore away and ſpent, death gently, and 


without any ſtruggle, takes poſſeſſion. The ſame it would alſo do in 4 : 


other als and ſomething like it even = yu? themſelves, if conv 
into their roots, and increaſe their fertility to a great degree. ——Hencethis 
wonder-working figment, is by them cal 1 che uni ferment. 
45. To make precious ſtones, perfectly like the native ones. 
46. To ripen he baſer and more imperfect metals into 18 thn by: _ 
tinving the coction and * OW nature had 
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em to a father, who on his death - 8 
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they conceive that her view in all mines is to generate gold at laſt z vir. out 
of a mercurial matter elaborated by the fire, and refin'd by the denſity and 
ureneſs of the place; but if prevented either by the want of fire, or the 
ooſeneſs of the paſſages, or the mixture of foreign matters with the mercury, 
ſome crude heterogeneous matter is produced, which is ſtill capable of being 
chang'd by fire, And ſuch is the origin of all metals, (except gold and Gilver\ 


which may be further perfected by art, and converted into gold and ſilver. 


This laſt opinion however is not univerſally adopted by the alchemiſts, but 


only by particular ones. In reality, it appears that lead, tin, copper, and 
on * perfect bodies in their kind, as gold in its kind; havin always 


the ſame preciſe uniform nature. Accordingly, copper is of a diſpoſition 


which renders it equally, if not more fit for various human and Patch uſes, 
than ſilver or gold themſelves; notwithſtanding that being leſs fimple, it is 
more eaſily changed. Nor is there any probability, that ſuch a metal, by 
any further coction of the fire, or rg of heterogeneous matters, ſhould 
ever become gold, but only a mo pare copper; and the ſame alſo holds 

in the other metals. It muſt indeed be allowed, that thoſe called the baſer 
metals, when long detain'd in the fire, do always yield a little gold; but 
whether this had been generated. there by maturation, or only diſpoſed by. 

the fire for ſeparation, has not been proved; nor can I eaſily conceive how 


it comes that lead, which is the heavieſt. and moſt ſolid of all metals after 


gold, ſhould be reputed ſo much further from the nature of gold 'than 
ſilver is held to be; ſince the Adepti unanimouſly agree, that the only ſtan- 
dard in theſe matters is to be taken from the weight. „„ onde 

47. But enough is ſaid: on this head: we are always to remember, that 
the limits of nature are by no means to be defined by us; things are taken 
tor impoſſible which are only unknown by the ignorant. The ancient. wri- 
ters ſpoke ſomething of a perpetual fire, which was of a ſolid nature, and 
endured even under Water; but it was exploded as an idle chimæra; thoug 


the ſame has ſince been actually diſcover'd by Kraft, and prepared by | 


unkel, deſerib'd by Boyle, further explain'd by Nieuwentyt, and more am- 
ſtill by Hoffman. Roger Bacon's artificial thunder and lightning were 
— laugh'd at, as empty fictions, but have been diſcover d by Schwartz to 
be too true; and many of the other things related in the ch; of na- 
tural magic will > ag much more incredible to thoſe unacquainted with 
the experiments, that lead ſhould loſe its natural form, and be con- 
verted into gold. Credulity is hurtful, ſo is incredulity : the buſineſs there- 
fore of a wiſe man is to try all things, hold faſt what is approv'd, never 
limit the power of God, nor aſſign bounds to nature. 5 2517 
48. Before I proceed to other matters, give me leave to rehearſe all the ap- 
paratus, which the alchemiſts have declared to be neceſſary for performing 
their grand work, Gold, mercury, and fire, are by all allowed as requiſite in 
the firſt and higheſt degree; then lead, iron, and antimony, as alſo nitre, and 


_ nitrous ſpirits extracted from it. A melting- pot, a glaſs mortar and peſtle, 


a glaſs retort, with a receiver, and pure water; a furnace and bellows, a paper 
filtre, a glaſs, egg, and an athanor: Laſtly, the whole expence neceſſary, not 
to exceed 200 ſſorins; ſetting aſide labour and trouble. 
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1. AVINGexplain'dcheubjetmhich chemiſtryizemploy'donz and, 


1 at the ſame time, ſhewn-the chief uſes it has in view in changing che 
ſame ; remains to relate the manner wherein theſe are to be obtain d. In 
order to this I ſhall begin with the inſtruments which are always required 
when any thing is to be done by art. If a perſon aſlæs me to ſhe de — 
which gives the bitter taſte in e and deſires it to be drawn ſepa- 

rate from the other aw & I muſt firſt know that water, 
— almoſt to a degree of eos perfectly extract this bitter part; 
and if freſh be continually poured on, and, when well impregnated, pour d 
off again, till after a number of repetitions the laſt water comes off as inſipid 
as it went on, the plant will be left intirely deſtitute of bitterneſs, and the 
water contain all that was bitter in it. In which inſtance it enen 


water and fire were the inſtruments uſech in this 
2. In all arts which direct bodies to be chang d, the name inſtrument 


is s given to certain things capable of n motion; which being thence 
apply d to the body — 7 to be d, produces the requiſite change 
therein: thus, in the preſent art, rhe, are certain bodies by whoſe means 
the requiſite actions are produced. Theſe, with the beſt chemiſts, we uſually. 
reduce to ſix principal ones; fire, water, air, earth, menſtruums, and uten- 
ſils; which are to be well underſtood, in order to have a juſt notion of the 
ations performed by them. 1 ſhall therefore ſpeak of each in the order 
n they are above? recited; beginning with fire, by reaſon no chemical. 
ation ever was, or can be hereafter performed, to which 1 * not. 


hw . I pat e faid oFche: 3 e 


£ * A 
EX 2 * MS: 3 FI aa. $ +8 o 3 "ION $3 os $ i g % © 
£25 $8 * # 49-4 % 4 * F 
X W 1+ ** + 10 * * 
; * 
F # $+ BEES "24 a 2 
2 % 4 
65 2 
Ss LY IS 2 5 
8 Nee 3 N % 
> 8 * . Vo 
* 
* * 
8 * 4 * Wo 13 
: * 2 * 
1 
. * 
N F 
EN - 4-2 "_ 9 1 *; 
. $ 4 #& 4 7 & 9 "4 
ts v4 . 2 ; 
£ ES 6 * bs * 15 * 
' * 
25 2 A. 5 
3235 3 . 
4 4 
"7 * 22 i $$. hy 7 
KEE Ss 2 * l 4 o 2 2 81 8 8 * . 'Þ L 2 
* 5 a» 0 % 4 
12 ” 3 2 5 0 = x 
f SY | 7 © F 4 Z £ I * * * 1 * * 
7 8 # 7 : 
4 * #% 41 LY 5 8 2 
5 8 6 4 
, : * 


+ BY : - = 5 1 » . 8 * 1 4 
15 za +: ahh 38 . "0 8 ih 8 . Po . ; > a PS 2 N & 4, *, ot $448 % . 0, bp” lk 35 4 4 
„ L5FNS 97 34 7 25 KT WED n $5 * 93 <4 We: 3 7 4h 7 9 . 4 3 ' G 
* 2 : 5 a * * © 3 : x 1 E : + 
4 " : 0 3 ; : < 2 
1 1 * 


4 7 SE: 12 "4 : 4 
a+ n 5 F 2 $2 Pa TT Ie x Bro .46 © 1 5 8 bY N » 
Eb {XS 2 13 2 7929 # 2 Fa LE | — 7 IS 4 SHI ns. * 8 * &: woke” 8 * 1 If: ; 82 2 of 
* s Y 2 N 9 ; : * 2 2 * , 1 8 7 £ 0 A : 7 6X 5 
4 : * 2 . 2 . 


* £ TH 


: a Da f 12 
# * <4 E 1 2 N 422 8 4 +? 2 2 1 
IS 4 A * l by . 
7 [8.4 T5 £2 5 * . 1 2 27 11 

K ; 

. * 1 ? 

I * V4 * 1 I 
- 


* = 


206 


The avonderful 1+ 


nature of fire. 
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be pemery e e e cod forwondeditihe 


manner wherein fire acts; that it was antiently held and adored as 


the ſupreme God, by a nation 


reputed the wiſeſt of all others. Thus ſome of 


the chemiſts having found its extraordinary force, took it for an uncreated 
being; and many of the moſt eminent among them, attributing all the 


zhers of fire; as thinking they 


owledge they had acquired to this inſtrument, called themſelves philoſo- 
could- not be dignified by a higher title. 


ere is, however, nothing more wonderful in wa nature of fire, than that 


while it is the chief cauſe and principle of almo 
tible by any ſenſe ; being ſo-incompres 


by our ſenſes, yet itſelf is i 


henſible, by reaſon of its extreme minuteneſs, that it eludes our niceſt re- 


ſearch; ſo that with many it paſſes for a ſpirit rather than a budy (#). 


Ce Thedoarine of fire here laid hown by 


our author, will appear new and extraordi- 


nary ; at leaſt among us, who have been uſed 


to conſider fire in the light it is. fet by 
Lord Baton, Mr. Boyle, and Sir J. Newton. - 


The great and fundamental difference in 


reſpe& of the nature of fire, is, whether it be 


originally ſuch, form'd thus by the Creator 


himſelf at the beginning of things; or whe- 
ther it be mechanically producible from other 


bodies, by inducing ſome alteration in the 


particles thereof. Among the modern wri- 


ters, Homberg, Boerhaave, the younger Le- 


mery and ,*Grawe/ande maintain the former: 

the latter is chiefly ſupported by the Eng/i/ 

authors, | 2, 
Bacon, in his treatiſe de forma calidi, de- 


wy - 
Z : 


duces from a great number of particulars that 


heat, in bodies, is no other than motion ; 
only a motion ſo and ſo circumſtantiated : fo 
that, to produce heat in a body, nothing is 


required but to excite a certain motion in 
46 


the parts thereof. 

Beyle ſeconds him, in an expreſs treatiſe 
of the Mechanical Origin of Heat and Cold; 
and maintains the ſame doctrine, with new 
obſervations and experiments: As a 


ſpeci- 
men we ſhall here give one or two of « pou 
Many more will come in the courſe of the 


chapter. : 
In the production, 


e the agent or patient, but motion, and its 
% natural effects. When a ſmith briſkly 
„ hammers a ſmall piece of iron, the metal 


# 


% dies, compared with which,” it was cold 


ſays he, of heat, 
<< there appears nothing on the part either of 


9 
EF. 
— 2. 

* 
3 


# 
IX 


i chereb becomes exceedingly hot; yet thers 


« is nothing to make it ſo, except the forci. 
„ ble, motion of the hammer, imprefling a 
s vehement, and varioufly determined agita- 


ion, on che ſmall parts of the iron; which 
"66 being a cold body before, grows. by that 


induced commotion of its ſmall part 
t, in & more looſe acceptation of 


before: then, ſenſibly hot; becauſe this 
% apitation ſurpaſſes that of the parts of our 
« fingers: and in this inſtance, oftentimes, the 
% hammer and anvil continue cold, after the 
„ operation; which ſhews, that the heat ac- 
„ quired by the iron, was not communicated 
«« by either of thoſe implements, as heat; but 
produced in it by a motion, great enough 
. ſtrongly to agitate the parts of ſo ſmall a 
% body as the piece of iron, without bein 
«© able to have the like effect upon ſo mui 
greater maſſes of metal, as the hammer and 
the anvil. Though if the percuſſions were 
often, and briſkly renewed, and the ham- 
mer were ſmall, this alſo might be heated. 
Whence it is not e e a body it- 
ſelf ſhould be hot, to give heat. 
«« If a large nail be driven by a hammer 
into a plante of wood, it will receive ſeve- 
ral ſtrokes on its head, e er it grow hot; 
6 but when it is once driven to the head, a 
«« few ſtrokes ſuffice to give it a conſiderable 
* heat: for while, at every blow of the ham- 
„ mer, the nail enters further into the wood, 
the motion produced is chiefly POR | 
66 


7 Ae” will de ne 
inquiring into the nature of 2 
this end we muſt . "abſtain from peculations, fram'd only in the 
mind, nor give the credit to any, however plauſible, hypotheſis, or 
5 e unleſs we have a mind to be bewilder'd loſt. If, 
wy ſapps , G fire of à certain nature, we be miſtaken, an error will ſpring 

ich will fpread itſelf thro* all phyſics ; by reaſon, as we have 

eb > Kia? that in the natural actions of all kinds of things, fire has al- 
ways the chief ſhare. In our enquiry, therefore, what fire is, it will be 
proper to conduct ourſelves as if 6 ignorant of it; intirely rejecting „ 
all preconceived opinions relating to in. Our method muſt be that of the 
algebraiſts, who, when they ſeek an unknown thing, ſuppoſe nothing at all 
known in it; and that they may ſtill keep this in mind, denote it by a cha- 
rater which fignifies nothing; except that ſuch a quantity is unknown, and 
thenceforth to be ſought : and further, theſe ſtrif retainers to truth, while 
are endeavour to attain a thing which OT 7 do not underſtand, ſuppoſe 5 

rties in the unknown Cys as are * or at leaſt have 

Le of demonſtrated 


3 Rick caution can never be i Wc than on the preſent occaſion, Ne by he · 


in regard the elements of fire are found every Where; in the moſt ſolid gold, %%. 
as 5 as in the moſt empty vacuum of an air- pump; qt preſent equally 
and in the fame quantity, in all bodies and ſpaces, as will be full FAVE | 


in the courſe of this chapter. Hence, in all phyſics, it is found 2 
difficult perfectly to diſtinguith the very action of fire from that of other con- 
curring cauſes; while yet the nature of fire is ſo very different from tfieirs, 


on to. confound t them MEM, vill A the e ee and 


cif 1 2 HR 1:38 . Aren wn Yes 3 
“ and is of the whotenait, tending dne 7 2 FErave unde goes on with the ſame 
— — — — 
giyen by the ſtroke, being unable to the ; $; is co 
« the nail further on, or Pteak it, muſt in all bodies ; a N 
" ſpent in making a . vehement, an £ procured from es, by rubbing them 
e mteſtine commotion' of the parts among «« again eac 1 and thus putting their 
„ theinſelves'; wheveine tho" ature of "heat « fire in motion. But fire, A: adds, is 
* conſiſts .. ou 1 5 4 — by ack mocen 
to is e opinion : mer ounger agrees with theſe. 
: who conceives that groſs bo- two autho 45 fas not this abſolute, and 
dies may be converted into li 2 1 - . ingenerable nature of fire: Rut he extends it 
© gitation of their particles ; an * further. Not contented to confine it as an 
into groſs —— _ — 2 . element to bodies, he endeavours to ſhew that 
« in . it is . equably diffuſed. thro? all ſpace, is pre- 
On the other hand, M. Hombe "5, in his Fe {at in all places, in the void ſpaces be- 
EJai du Souffre Principe, holds, it the ** tween bodies, as well as in the inſenſible in- 
chemical  princi; le, or element ſulphur, . terflices between their CET 35 
Which is en one of eo wow — laſt = be. in with thee of 
mary ingredients of all natural Bo-rhaawes w "us On (et 
„e oquan yr fire; and Py, that | forth N follows. „ 8 
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1 Heir 4. Another difficulty. in the way, of 
1 


CAMs rar. 


difficulties of fire, is, that exceſſive | minuteneſs of its conſtituent parts, which not 


4 


Ludi. only ſurpaſſes all other known bodies, but even penetrates to its ſolid, and 


The uſe of 2 9. If a mark 


e find. And hence bo many di. 

rent and abſurd notions have gain'd ground among authors, who, of all 
things, appear to have ſtudied the nature of fire with the greateſt applica- 
tion. The errors ſprung from this quarter have not only infected chemiſtry 

and natural philoſophy, but "alſo the art of medicine ; as will eaſily ap- 
pear, if we conſider the ſtrange opinions broach'd by phyſicians, concerning 

_ the innate heat, radical moiſture, and the like matters, which aroſe'wholly 
from this ſource. —Henceforth, therefore, we are to ſuppoſe we know no. 
thing concerning fire, and are to conduct ourſelves fo, elf we have obtains 
!! Rn, OY NN 
The fgns of its | 5. , Let how follicitouſly ſoever we. may endeavour to know nothing of 


* 
&. £4 


being proſent, it, We can no ways avoid-beipg, acquainted with ſome mark, by virtue of 
to be fr} eu. which all-perſons profeſs that they know there is, or is no fire in a certain 
quired, place. Iis neceſſary that ſuch mark or fign be obvious to the ſenſe, 
and that all men be agreed of it; otherwilk Ye wt dx 
ciſe meaning at all. Such mark alſo. muſt obtain every where,. and .be 
true atall times. Thus, though a perſon may ſay he does nor know what. 
thunder is, nor underſtand .any thing concerning it, yet ſuch perſon has 
ſomething in his mind anſwering. to that word, and knows at leaſt 
thus much of it, that it makes a rumbling in the air; and thus uſing a 
word common to all pI, he means * 9 thing by it, nor of conſe- 
IG will eaſily confound it with any other, So both the intelligent and 
e ignorant, provided they, uſe the ſame langoiage, apan hearing: the word ; 
fire, immediately think of a certain thing; otherwiſe when the word is pro- 
| N it would have no other effect, than if ſpoken to an Indian or 
can. | n A+ Prot fs Wet 
The requifte 6. This ſign muſt alſo bi peculiar to fire, as that it can agree a. 
Pri ig other thing; that when the ſign is certainly found to bs preſent, it —4 
be an infallible indication, that fire is there. Likewiſe without this ijt 
} muſt leave us in doubt, which of the things denoted by it is then preſent. 


* 


* 


7. Nor is it leſs neceſſary that ſuch criterion: be inſeparable from fire, ſo 
as that fire may never be found any where. without this mark neceſſarily 


attending it: For thus alone we ſhall diſcover that it is preſent; a mark of 
a thing being uſeleſs, if ſueh things may be latent, and not diſcoyerable 


bes © Lally, it js equiſite that ſuch thing, which does the office of a fen 
be 9 our ſenſes, and affect . in — nc To 
indicate the degrees of increaſe, or decreaſe, wherein the fire in any given - 
Toe or body, is either augmented, diminiſhed, or continues. If theſe 
ree properties meet together in the criterion of fire, it may be made uſe of 
| be found, wherein the three above-mention'd conditions 
certain An. obtain, we may confide in it, and ſafely proceed to make experiments con- a 
cCerning the nature of fire; which, however latent, is known to be preſent 
FL Tod + dr af Cher « Wet 6) FRA: Corte NG 


2 8 Ty * — 4 bs a} 7 4 
- ”3 *. © by - 1 o * 
13 4 SW.» 3 a W, 8 r a W + * 
1 r FF 4 2 | I LEE RS 4 : 
1 "IPO RY ©3308 
G 0 


times may be e e ee g | 3 | Ie | 
11. Now looking round to diſcover ſuch a ſign, it occurs to me that the Such f:»s . 
effects which are produced by fire alone, as oft as they are cognizable by our 4. Cl, g.. 
ſenſes, are univerſally allow d for proofs of the preſence of fire: Wherefore /*#* produccd 


therefore, we ſh 


by ay | 
order to diſcover the unknown nature of fire; nor Sa we fear falling into 


one for arriving at certainty in phyſics. 


10. In the meanwhile Emuſt own, that it is not eaſy to aſſign this mark, The 4ificulty 


whereby fire is known to be preſent in whatever place, or in how ſmall of finding fuch 


quantity ſoever ; and the reaſon of the difficulty is, that on en uiry there */* 
appears to be an incredible quantity of real fire in thoſe 3 re every 
one imagines not only that there is no fire, but that the contrary thereof 
obtains. Thus in the moſt ſevere froſty ſeaſons, and in the coldeſt maſſes 
of matter, fire will be ſhown to be preſent, and capable of being ſoon 
incited in an intenſe degree; yet does it not in the leaſt diſcover itlelf by 
any ſenſible indication, it exerts no apparent action, nor produces any of the 
effects uſually aſcribed to it (x). I own, therefore, I do not pretend to. 
exhibit any ſign, whereby we may diſcover the preſence of fire, in the 
ſmalleſt quantity; but only an indication, which may certainly diſcover it 
to be preſent, when in any quantity beyond the lealt ; which is ſufficient 
for my purpoſe. *Tis my opinion, that ene either great or little, can 
be known in bodies, except by a mere compariſon of ſuch bodies to each 
other, or to ſome common meaſure; ſo, in the preſent caſe, we have no 


» 


ſign whereby to determine how much fire there is in a bn place; but only 
how much more or leſs there is in one place than another: hence alſo it is 
not eaſy to determine any thing concerning fire in the ſame individual mo- 
ment of time; but the different degrees, which are obſerved at different 


* 9 
"+ 
ay”. 


*, 


theſe for the preſent we will admit for this purpoſe.” For if thoſe phyſical 4 


changes, which fire alone produces, be eaſily perceivable by the ſenſes, they 


Jill afford us a mark whereby fire may be known to be preſent; and if thole 


appearances always ariſe, wherever fire is produced, ye ſhall have the 2 
: h ef- 


fign we wanted; nor need we be very ſollicitous, whether among ſuc 


| 53+ ſome may not be found, which ſometimes ariſe from another cauſe, 


ſince, in the ſequel of our inquiry, it will be eaſy to "diſtinguiſh between | 
thoſe which are js 5 and thoſe which are only common. At preſent, 
| aſſume thoſe: which are uſually aſcribed by all men to 

fire; and ſhall afterwards examine each with care, in order to find the par- 
(x) The younger Lemery obſerves, chat ice water is a real fuſion, like that of metals ex- 
is on'y a r--eftabliſhment of the parts of water poſed to the fire; oy differing in this, that 
in their natural ſtate: that the mere abſence à greater quantity of fre is neceſſiry to the 
of fire is ſufficient to account for this re efta- one than the other. Mem. de Acad. Rojal, 
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- — Their exani- 


nation, and 


firſt of brat. 


ticular one ye are in queſt of. 


and 


2. Light. 3. Colour. 
O 


our. 4. Expanſion, Of f 
lid. 5. Burning, fuſion, Sc. each of whict 
. bt 


pri 


STEY. 

al J mect with are, 1. Heat. 
faction both of fluid bodies 
we ſhall conſider in 


12, Heat, chen, is in the firſt place attributed 10 fire, and with good 
reaſon, as the two are connected by a very cloſe tie; Jet if we look near. 
into the idea of heat, it mill cally appear, that by this word men denote 


a certain ſenſation impreſſed on the mind, hen 
pen to undergo ſome change by the application 


eir organs of feeling hap- 
fire to them; but in-this 


idea there is nothing contained that denotes either the action of fire, or the 


imply any thing corporeal, 
ſon that perceives. 


change of the feeling organ in the body: ſo that heat conſidered as per- 
ceived by the as CURL from whence alone it has its name, does not 
; but only a mere change of thinking in the per- 


When I am warm'd, a clear and diſtinct ſpecies of ſen- 


ſation is produced in me; yet I learn none, bY that concerning fire, nor 


of the change in my body produced 


by it. 


hen any of us grow warm, 


I would aſk what we find; I ſuppoſe the anfwer will be a pleaſing kind of 


heat, we ſhall call it an o 


__ - lines, 
rious 


ſenſation. Now, ul 
doing in the body we ſhall kad 
inform us, that a fine fluid is th 


if this be compared with what phyſicians. tell us is then 
vaſt diverſity between them. will 
moved in the extreme capillary nerves, 


They will 


with a certain peculiar kind of motion; of which we neyer had the leaſt 
notion, tho? we had a thouſand times felt the impreſſion of heat. But to 
eſtimate the degree of heat in the human body, it may be obſerved, that 
while the body and mind are both in order, and find heat agreeable to them, 
this degree of heat may be meaſured by the pleaſure, of the perception (3)... 


When cold afterwards enſues, it denotes the hear firſt to 


diminiſhed, 


and afterwards extinct and abſent. On the contrary, when the heat is in- 


creaſed, beyond that . lap which gave pleaſure, inſtead of an agreeable 
| enſive and painful one: in all which, there is no- 
ching that can ſerve as any uſeful indication of fire. Add, that the degree of 


heat, to which we have long been accuſtomed, is not at all felt, agree- 
ably to what we find on the like occaſions :. ſo. that taking any degree leſs 
than the natural, or uſual one, for none at all, we are continually. deceiv'd. 
On the contrary, thoſe who, have been long expoſed to the cold, are af- 


| (5) A body is only ſenſibly hot, when the 


e of its heat exceeds that of ourorgans of 
ſenſe ; ſo that there may be a lucid body, 
without any ſenſible heat ; and conſequently, 


heat at all. ; 

- Heat, in the hot body, ſays /Grave/ande, is 
an agitation of the parts of the body, made by 
means of the fire contained in it z by ſuch agi- 
tation a motion is produced in our bodies, 
which excites the idea of heat in our mind: ſo 
that heat in reſpect of us is nothing but that 
idea; and in the hot body, nothing but mo- 
tion, If ſuch motion expel the fire, in right 
it gives us the idea of light ; if in a va- 

irregular motion, only heat. 


- 


"Tis not very difficult to conceive, how fire. 
' ſhould become ſenſible either to the N 1 
 Gght, by being thus determined in right lines. 


By ſach· determination, the vague, flactuating 
as heat is only a ſenſible quality, without any , gue, flu ng 


corpuſcles, are form'd into rays, and a train 
of them driven upon the organ in a conſtant _ 
ſucceſſion. Hence, each ſubſequent one ſe- 
conding the effort of the precedent one, the 
impreſſion, by ſuch a ſeries of augmentations, 
at length is felt. Thus the air, wherewith we 
are every way ſurrounded, if left at liberty, is 
not perceived; but if its particles be driven 
or directed in a ſtream, whether by a pair of 
| bellows, or any other cauſe that excites a wind, 
the impreſſion it makes will be very ſenſible. © 


> 


— 
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felted by it very differently from ourſelves. It has been often obſerved; 


that ſubterraneous — 5 afford a col retreat, in the ſcorching Hear'of the 
dog · days; yet in the winter afford 4 no leſs grateful warmth in the ſevereſt 
colds: whence it was falſſy inferted, that Ptaces under-ground are hot in 
the winter's froſt, and cool in the ſummer's heat, and thus undergo a kind 
of AntipeFiſtaſis : whereas tis certain chat tlie deepeſt vaults are hotteſt in 
fummer, and coldeſt in winter ; but that if they were dug beyond a certain 
degree of depth, they would then remain nearly of the ſame degree of heat. 
From all Which it appears; that no certain meaſure can be had from heat, 
to determine the quatptity of fre. This may be further confirmed by a 
matter of great moment in phyſie: when, in cloſ ſultry weather, occaſion'd 
by the ſun's being reflected, or refracted by che clouds, the heat becomes 
intoterable and ſuffbeatigg: if thunder and lightning ſoon enſue, attended 
by ſevere ſhowers, and Tomet:mes even with hail; the effe& is, that the air 
preſently appears exceſlively” cold, and men ſhake and tremble by the ſud. 
en change, as if ſmitten with a ſevere froſt. And yet, I ſpeak frohttexpe- © © 
rience, the air, -which then ſeems ſo very cold, is in reality ſo Hot, that 
if it ſhould immediately ſucceed a ſharp froſt, it would * us by the 
extremity of heat: for if a room in pinching” froſt be heated to a degree, 
only equal to that of the armoſphere after ſuch a thunder-ſtorry in Agi, 
no perſom coming out of the cold air into ſuch a room would be able tò en- 1 
dure the heat, bur would quickly faint away. From all which we learn, - 
that heat is no certain mark for determining ſirſGmmſee. 
13. Philoſophers, therefore, think light may be uſed as an infallible pro 
of the preſence of fire ; for that being as it were the PN f fire, 
it muſt be a juſt repreſentative” of its father; and in effect che more vigo- 
ouſly this noble creature diffuſes its rays, the greater CO fire ts 
uſually ſuppoſed to prevail. And again, as the brightneſs of light decreaſes, 
fire is held to be diminiſhed in 5 proportion; conſequently; this 

y be laid down as the criterim of fire. But they who argue thus; are 
little acquainted with experiments. If iron be taken out of the fire befbre 
it is red-hot, but very near approaching thereto, and thus held in a dark 
place, it will emit no light; and yet if you touch an animal wich it, it will 2 3 
yield a hiſſing noiſe, a ſmell of burning, and even conſume the creature to © 27 
the bone, and the bone itſelf: or lay it on dry wood, and it will raiſe Tparks SES. 
_ trary, if you receive the image of the fuil moon in her meridian, on a . 
clear winter's night, on a concave ſpeculum made of a ſolid poliſhed me- 76 
ralline ſubſtance; and this image be than received on a white paper, placed 
in the foeus'of the ſpeculum, 290 will find the light exceedingly intenſe, - 
and ſcarce tolerable to the ſtrongeſt eyes; yet the centre of Ne „eng is 
all the while extremely cold. The famous Dr. Hoot, a man framed by 
nature for inventing experiments, having 23 the rays of the full moon 
into a focus, by a glaſs convex on both ſides, found, that though the ligt 
appear d extremely bright on the paper, yet anexcellent AIRY: | 
applied F e leaſt indication of heat or fire: —5 


9 


Next, light. 


. 


en : 


2 
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the ſame was confirmed by T/chirnhauſen's burning glaſſes at Paris (*). 
Laſtly, in M. Villet's ſpeculum, if the focus remain in the air, without any 


opake body to fix on, no ſign of light 
ſun act with all his force; unleſs a per 
oppoſe his own body directly in the way, which muſt inſtantly 


have the imprudence to 
ſtroy him: 


there being all the while a moſt vehement fire in the place, which in a mo- 
ment's time melts even ſtones themſelves. Aſter this no perſon, we ſup- 
poſe, will meaſure the degree of fire by that of light; ſince, by theſe in- 


ſtances, it appears, that the moſt 


light, variouſly chang'd by opake 


imagine that colours can be ſo (6). 


powerful fire may be without the leaſt ap- 
8 ot light, and the ſtrongeſt light without producing the leaſt heat. 
We need not ſay much concerning colour, which is only the reflection of 

| 8 or even is light itſelf ; ſince after 
having ſhewn that light itſelf is no true charactegiſti 


„ e ee e 


* 
x © » 
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Then the ether 14. It will be neceflary to examine the other effects of fire, in hopes that 
edi of fre. among them, we may find ſome one, which will enable us to diſcover and 


eſtimate the preſence and quantity of this active element. But the more 
ſollicitouſly I look about, ſtill the more I deſpair ; ſo contrary and unpro- 
miſing does every thing appear. If we think of its attenuating powers, it 


is immediately ſuggeſted, 
we next pitch on its 
ſolves many bodies. 


at many things are alſo inſpiſſated by fire. If 

wer of binding, we preſently recollect that it alſo diſ- 
fon its faculty of ſeparating things into different parts, 
tis eaſily alledged, that fire alſo combines many things, ſcar 


ce ca le b of 


being intimately mix'd any other way; as we find in the making of glaſs 
and the mixing of iron and gold. Not to purſue ſo very copious a ſubject, 


I ſhall only 


d, that ſcarce any effect of fire can be aſſign'd, which it is 


found to have in a multitude of bodies; but in ſome other bodies it will be 
found to have the very contrary thereof. It may be aſked then, is there 


no effect of this wonderful cauſe which obtains always, and every 


the ſame, being alſo utterly inſeparable from fire, and not variable by objects? 


I ſhould believe there is 
the footſteps of nature, there is only 


* . 4 3 * 
3 


() See. 
(a) Natural bodies only become of different 


4 


colours, as: ſurfaces are diſpoſed to reflect dif 


ferently coloured rays; and a body appears of 


the colour which ariſes from the mixture of 


the rays reflected by it. Thus placing two 
bodies, e. gr. à red and a blue one in the dark, 
where neither of em is viſible; and enlight. 


ning em ſuceeſſively by rays tranſmitted thro? 
a priſm; they will then be ſeen. and each of 
the ſorts of  colour'd rays, will be reflected 
from each; but the red rays will be mcch the 
moſt copiouſly re ftected from the red body, and 
the blue fr om the blue. And enlightning em 
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ch a one; and ſo far as I have been able to trace 
one. For on a careful inquiry, I do 


h- 


not 
% 
To determĩne the preciſe conſtitution ofthe 
ſurface of bodies, whereon their + vis | 
pends ; it is to be obſerved, that the ſmalleſt 
particles of all bodies are found to be tranſpa- 
rent; and that they are ſefarated by a me- 
diam of a d fferent denſity from the particles 
themſelves: and hence, in the ſurface of every 
colour'd body, we may conceive innumerable, 
ſmall thin lamellz, or plates. But itis demon- 
trated of ſuch plates, and conſequently of the 
ſarfaces of bodies, that their colour depends 
on the thickneſs, and denſity of the parts or 
plates in the ſurface, between the pores there- 
of ; that the colour is ſo much the more vivid 


both with only one fort of rays, e. gr. red ones; and homogeneous, ai the plates or parts are 


the red object will be very vivid, and the blue 


Wh 


thianer: and that, ceteris faribar, the ſaid 
parts are the thickeſt, when red; and thin- 
neſt, when violet. ER 


ö r 
F 


mount up the neck of the phial | ( 
tinues to do every moment, ſo long as the water is made hotter. and 


35. Theory of CUT. 


whether ſolar, culinary, or ſubterraneous; and all ſuch bodies to which fire 
is thus applied, without one exception, are hereby render'd bigger, ſwell, 
and rarity, yet without any obſervable difference in their weight. This e- 


not find any body, to which we may not apply that which all men call fire, 


ation 


qually and uniformly obtains in ſolid bodies, and fluid, hard, and ſoft, 2 E 


light, and ponderous. In the mean while it always appears, two bo- 


dics of the ſame weight and bulk, one whereof is folid, the other fluid, 


differ from each other in this, that the fluid one is more expanded by the 


ſame fire, and the ſolid one leſs: at leaſt this law obtains in all the bodies 
which I have had occaſion to try. For this reaſon fluids are more. fit for 


a 


the office of judging of the preſence of fire by rarifaction, than ſolids are. 


I have further found, that the lighter fluids always rarify more by the ſame 


fire, than the denſer kind. On which account the rarifaction of the lighteſt 
fluid will affect the obſervers the moſt ſenſibly, and indicate the ſmalleſt in- 
creaſe, or diminution of the ſlendereſt fire. Of this I ſhall give an ocular 


demonſtration. Take a chemical phial, . whoſe A. ſpherical body ende 


in a ſlender cylindrical neck; the whole being filled with clear water, 
as high as the mark fix d on the neck; now upon immerging this in 
an open veſſel full of hot water, you will immediately perceive the water 

ee the firſt mark, and the like it con- 


hotter. Again, if, taking the phial out of this water, you immerge it 
in other hotter than the former, you will find it riſe ſtill higher in the neck 
of the phial. Laſtly, upon applying it nearer and nearer to the fire, you 
find it dilate more and more in proportion; but upon removing it from 


the fire, you again ſee the water fink. This may be a ſufficient proof, that 
fire dilates water, ſo as to make it take up more ſpace when hot, than when 


cold, without any apparent increaſe of weight Hence it alſo appears, that a 


ſolid glaſs veſſel does no ſtretch or expand ſo. much as water; ſince, in the 


reſent caſe, the veſſel which before  contain'd the water will hold it no 
i ,. notwithſtanding that it is heated equally therewith. Again, you 
may obſerve how nimbly the ſpirit of wine in another phial, upon plung- 
ing it in the ſame hot water, riſes up the neck, ſo as to be ready to run over: 
hence we may- infer, that ſpirit. of wine, being lighter than water, rarifies 
more and quicker by the ſame fire than water itſelt. Theſe ſlight and fami- 


liar experiments abundantly evince the point propoſed. It were to be wiſh'd 


the writers of hydroſtatics had given us the comparative weights of all known 
fluids. By means of theſe 1 might have been able to give a general rule 


founded on them all, which at preſent I can only give as the reſult of 


a great number ; viz. that the ſpaces of expanſion produced by the ſame fire, 
are to each other, as the rarities of the bodies expanded; or in the recipro- 
cal ratio of their denſities. Now by the experiments which have been made 


they are found to follow in this order: 


; : 2 5 7 u ; 
— ; 5 7 5 ; N : 2 
Lay 7 * | 


55 The 


1 + © © The lighteſt fluid is the vacuum in the Torricelian tube. 
5 8 | Then the vacuum in an air- pump. 

j © 4: mw 

WH: Pure petrol (5). | hs 

Pyerrit of turpentine. 


t 


Spirit of nitre. e w 
Oil of vitriol. ; 1 | 
Y Quickſilver (c). e r 
1g. Thus the dilatation of the lighteſt fluid may eaſily afford us a ſure cri- - 
terion of the preſence of fire, and of its being either increaſed, or diminiſhed; 
inaſmuch as this effect has no dependance on our ſenſes, (which are ſo eaſy 
to be deceived in cheſe matters,) and therefore can hardly be liable to an 
error. : ey io 
© 16, Again, this way ſhews very accurately the ſmalleſt increments, or de- 
.crements of the degree of fire, which I know no other way, yet diſcover'd 
.of determining by experiment. Another advanrage of this method is, that 
it may eaſily arid readily be apply d to uſe in all places, either within bodies, 
.or without 'em, and this alſo at all times. Another conſiderable uſe is, that 
this expanſion of bodies by heat, if it be performed in a glaſs hermetically 
ſeated, cannot ariſe from any other phyſical cauſe hitherto known, but from 
fire alone ; ſo that the thing defired is now found, viz. a true, certain, in- 
ſeparable, peculiar, characteriſtic of firez and this alone we ſhall uſe in the 
ſequel for diſcovering the nature of fire; taking it for granted, that in all 
phenomena where this rarefaction is obſerved, there fire is diſcovering itſelfto 
us in proportion: by which we ſhall have an opportunity of examining: fire 
in almoſt all its conditions, and of reaſoning about its hidden nature, which 
diſcovers itſelf in all the experiments of this kind. I ſhall now proceed, 
ſtep by ſtep, through a beautiful field, of the moſt ſimple phenomena, 
till we arrive at the moſt remote and A of fire, ſtill pro- 
ceeding from the more eaſy experiments to thoſe leſs obvious and ordinary. 


EXPRREMENT': fs 


17. Fire expands even the hardeſt bodies, in all their dimenſions, ſo long 
as it is contained in them (a). | Cn Wy) wane 


Iren expand: 
every away 
with heat. 


(b) Boyle, Mechan. Qual 88. 


(e) See Bo;le's Medicina Hydraſtatica. 
(4) “ Fire,” ſays Dr. „Graveſande, na- 
4 turally unites itſelf with bodies: and hence 
«* it is that a body brought near to the fire, 
grows hot; in which caſe it alſo expands or 


* Element. Phy. 


« ſwells; which expanſion is not onl * 


ved in very ſolid bodies, but in thoſe whoſe 


parts do not cohere; in which caſe they 


like wiſe acquire a great degree of elaſticity, 
« asis obſerved in air and vapours *. 


Thus fGraveſande: ** All bodies are dilated 
e | _ 66 by 
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De Theory of CHEMIST ZT. 
18. To ſhew this, I take two 
being three foot, and likewiſe of the ſame thickneſs, as appears from this, 


that both of em will juſt paſs thro? the ſame iron ring. One of theſe I place 


in the hollow tower of an athanor, wherein a fire is burning from the bottom 


to the top; after it has continued there a due time, I draw it out almoſt 
red-hot, and applying it to the other rod left in the cold, find it to have 


gained conſiderably in length by means of the fire. 

19. Yet, every moment : | 
grows ſhorter again as it cools; ſo that when returned to its r coldneſs, 
it meaſures juſt the ſame length with the former: the length decreaſing at 
the ſame rate as. the heat decreaſes. „ | 


20. I now heat a ſecond time the extremity of the ſame rod, and endea- 


vour to paſs it through the ring as before, but am not able with all my force, 


being become, as you may eaſily obſerve, much thicker than when cold: 


yet wait but a little, till it has returned to its coldneſs, and you will ſee it 
paſs the ring as before; which refuſes to admit the hot rod, but freely lets 
it paſs when cold. - L 


21 If any one have a mind to compu the difference of magnitude be- e ft 


cylindrical iron rods of equal le onch. ©. 


after taking it out, it evideodly ſhrinks, and fee wee 
with call. 


tween red-hot iron, or the like body when drawn out of the fire, to the ſame e 


when cooled to a certain degree noted by the thermometer; let him pro- 
vide two parallel plates of braſs, A B, C D, as repreſented in the 


meaſured. 


ure. See Pl. I. 


Theſe plates are moveable upon two other lateral ones, ſo as ſtill to be kept . 2 


parallel to each other; the lateral ones being alſo divided into very minute 
parts. Take now the body to be try'd, and fitted between A B, and C D, 
by the fide of the plate A C, then heating it red- hot, immediately apply it 
againſt the fame AC, at the ſame time moving AB from CD, till the heated 
body be juſt intercepted between the two; which muſt be done with expedi- 


tion, ſo as A C may not acquire any conſiderable heat: thus we ſhall have 


the difference between the length of the hot and cold rod. It may here be 
neceſſary to have the rod ſharp at both ends, as repreſented by the figure 
E F, that it may not communicate much warmth to the plates. Other- 
wiſe take a braſs ruler A B, the longer the better, at the end whereof B, 


erect the perpendicular B C, likewiſe long; on the point A, fit a brazen hy- 


pothenuſe AD, moveable at A, over the plain ABC, and let the perpendicu- 

lar BC, be divided into minute equal parts; placingnow the, heated body upon 

AB, raiſe or lower AD, till it juſt intercept the rod: thus will it indicate 

1 | | | upon 

e by the action of fire; but the degree of ſuch ** more or leſs, according to the leſs or greater 
0 


rce is 


« dilatation ſeems rather to depend on the degre 
* motion, than on the quantity of fre: For 


dodies are expanded by rubbing, as well as 
« the application of fire -externally *.” 

« From this expanſion it follows, that the 
*« conſtituent particles of bodies, acquire a re- 
<< pelling force by the action of fire ;. in virtue 
<« whereof, they endcavourto recede from each 


« other, with a tendency contrary to that of 


« attraction. While this laſt force remains 


** ſtronger than the other, the particles cohere 
Flament. Pby/. Z 


e of heat : when the repelling 
« almoſt equal to the attraction, the particles 


before firmly join'd, ſcarce cohere, yield 


44 to the ſm impreſſion, and are eaſily 
« moved among each other: and thus it is, 


« that a ſolid becomes a fluid by heat. The 
i effect may be ſo increaſed in ſome bodies, as 


< that the attracting force ſhall be overcome 
« by the repelling force, in which caſe the 


«« particles fly from each other: and thus it is 
that heat volatilizes bodies .?“ 


Fi 


216 The Theory of CunuisTRy. 
upon BC, the parts that the difference, which will be found ſo 

3 much the greater, as A B, and B C, are the longer. | 14365 
4/1 bedic1 ex: 22, It muſt here be obſerved, that this expanſion of ſolid bodies by fire is 
py "_ neral, and obtains after this manner in all the inſtances where obſervation 
Er. e 
Bu different- 2 3. But you muſt not imagine, that it is thus great in all bodies. On the 


p dee h * contrary, inthe heavieſt bodies it +: hol the leaſt, ſuppoſing the fire the ſame, 


mr weten and in the rarer the greater, in ſuch experiments as I have made; fo that 
the rule is truly general. I ſhall content myſelf to have juſt indicated thus 
much; you will eaſily make further obſervations by the laſt inſtrument, and 
learn whether all the expanſions of bodies, by the ſame fire, be to each other 
as their weights. I have been prevented from purſuing the ſearch, by a 
" multiplicity of buſineſs, and too ſcanty an allowance of time; but from what 
I have ſeen and done, I am inclined to believe, that _— ſolid bodies the 
rarer they are, the more they expand; and the denſer, the leſs. 
Aud other 24. But there are other cauſes which produce a variety in the quantity of the 
Properiier. expanſion, even beyond the denſity, which is meaſured by the weight. Hay- 
„ ing long been ſolliciting that induſtrious artiſt Dan. Gab Fabrenbeit, to furniſh 
me with two thermometers; one made of the denſeſt fluid, viz. mercury; 
the other of the rareſt, viz. ſpirit of wine; and ſo contrived, as that they 
ſhould always equally exhibit, in the ſame degree of heat, the riſing exceſs of 
the contained liquor on the adjoining ſcale, which he ingeniouſly endeavour'd 
to effect accordingly ; yet, when I came to try the agreement of theſe two 
' thermometers, I found a difference, and diſcovered it to the maker, who 
ingenuouſly own'd the failing, though he did not then ſee the cauſe of it; 
but revolving it often in his mind, he at length diſcover'd, that the 
glaſs made in Bohemia, England and Holland, expands more or leſs eaſily and 
readily by the ſame degree of heat: hence he inferr'd, that the inſtruments 
3 anſwer, if both were made of the ſame kind of glaſs; but not if one 
were made of Bobemian glaſs, and the other of Dutch: becauſe that ſort of 
laſs expands the leaſt, which requires the intenſeſt fire to melt it; while that 
ſort which eaſily runs in the fire, dilates the more; ſuppoſing both ated 
\ on by the ſame degree of fire. How circumſpect does nature require us to 
be, in order to diſcover truth in * ſical matters; and how often are we de- 
ceived by following a general rule? How different a thing is it to make uſe 
of the haſty concluſions of reaſon, from that ſlow neſs of ſcience, which goes 
| patiently on by cautious experiments??? „ 
Exbanſon 114 25. The expanſion alſo increaſes in proportion, as the quantity of fire 
panſs 5 | Pore os: bay pa? þ | 
meaſure of received into the body is greater; ſo that the iron rod, for inſtance, when 
wad. red-hot, is longer than the ſame rod when only hot, but not ignited; and is 
ſhorteſt of all after.it has ſtood a long time in a cold armoſphere. Here 1 
would recommend it to others to compare the length of iron (which of all me- 
tals bears the greateſt heat before it run) when thoroughly ignited, ſo as to be 
ready to melt in a very cold ſeaſon, with the length of the ſame iron, when 
returned to its coldeſt ſtate; by which the effect is ſeen in all its extent. 
apa re" 26. As ſoon as iron is melted into a fluid matter, it appears to continue of 
Rnd; 4 the ſame bulk in the veſſel it is melted in, even though the action of the fire | 
hoat, b 1 «53 4 : „ * » bc 


* 
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be further increaſed by force of bellows: the reaſon ſeems to be, that it can 
receive no more fire into it; and conſequently, is incapabie of further expan- _  _ 
ſion by any force of vulgar fire. Yet i thus liquified, may be made | 
to imbibe more fire, if this be collected to a focus, and directed upon em 


. 
: 


by means of a concave ſpeculum, or a convex burning glas. as 
27. Thus we learn, that fire, even from the greateſt degree of cold known % the parts 


— 


to us, to the higheſt degree of heat, expands all the parts of the hardeſt 27 Si are 


body it is apply'd to, and removes em from their mutual contract on all 8a 2 
ſides: it likewiſe appears that this expanſion, and the rarity of the box 
enſuing thereon, is ſucceſſively increaſed, till at laſt the whole maſs, if it be 92 
fuſible, come to melt: ſo that in the whole courſe of the growing heat, the 

ſeveral parts of the heating body are ee receding from the centre 
of their reſpective maſſes, as well as the Whole bulk. 
228. Thus alſo we learn, that the particles of fire diſtributed through the Burn in the 
maſs, act every where with the fame force upon the molecule which they bart. 


eb: and that there is no body ſo extremely hard, but may be changed 
by 


the gentle action of the lighteſt fire, through its whole mals, ſo as no 
part of it ſhall remain unchang d. „ . 


29. Now what is this expanſion but à receding into other greater 
ſpaces than the former? From whence I conclude, that the parts were moy- 
ing during the whole courſe of the operation: which further ſhews that 
fire moves all the parts of the hardeſt body, both internal and external; and 
this according to all its dimenſions; and the more fo, by how much the 
fire is more raiſed ; till having at length reduced them all into a fluor, it ſhakes 


and mixes them with great violence. 


300. Yet it may be doubted, whether fire has yet attenuated the maſs ſo Peter fre = 


as that the parts now fluid are the elements of the body, while they retain Foun to 


their fluidity z and whether the particles of metals, thus tiquified by fire, be % g's We: 


ſo intimately mixed even to their minuteſt parts as that the like attenuation 
cannot be produced by any other means. The refiner's art, tis certain, 
ſhews us that a fingle 1 of gold, if mixed with an hundred thouſand 
grains of pure melted ſilver, | | 
will blend and incorporate itſelf fo throughly with the filver, that if vou 
afterwards cut the ſmalleſt grain from the maſs, you will find in it the due 
proportion of gold and filyer, viz. as 1 to 100000; and this ad infinitum ; 
there being no limits to this faculty which gold has of dividing and diſtri- 
buting itſelf thro? filver. If this experiment be confider'd cloſely, we ſhall 
think it no way improbable, that the fire, while acting on the gold, in 
the whole courſe of its increaſe, . from the greateſt cold, was continually 
moving its elementary particles, ſo as to make them cohere leſs and leſs, 
till at laſt they become diſunited, or ſet at liberty from each other, and 
thus move freely about. J ne ol hs 
31. *Tis alſo the fire alone, which, while it continues to act with the 
ſame force, hinders the pes as they touch one another, from clinging, 
or cohering again; for if the ſame fire be remoyed, they immediately 9 
e VF 


er, ſo as that the two may run together, the old 33 
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e particles. 32. It muſt be own'd, the parts of a pure metal, when melted by the 
| of metal 4 fire, till retain an endeavour to unite again; as we ſee gold, ſilver, and the 
Pw ig is fuſes, other metals, when fuſed, immediately collect themſelves into a ſphere, 
after the ſame manner, as mercury affects to form itſelf into a ſpherical fi- 
gure, unleſs the weight of the parts ſhould hinder. But this power cannot 
| obtain its effect ſo long as the violence of the fire interpoſes.  _ 1 
Nb ain, 33. Two pieces of gold can never be join'd with the tenacity peculiar 
fits metal; to to ts metal, unleſs they be both divided to the laſt particles; wiz, by. 
wnite their e-mmelting them by the fire: For then, when cold again, they immediately re- 
garated parti. cover their former ductility. And what has been ſpoke conderning metals, 
 _ holds allo in other ſimple bodies; as in fix'd. falts, glaſs, and the like. 
From hence we alſo learn, that it is not only poſſible, but even is actually 
ſeen, that a body which appears perfectly hard and immovable, may be im- 
14 5 mediately ſo ſhaken in all its component elements, as that even the minuteſt 
- particle in its whole maſs ſhall not remain abſolutely at reft.— All which 
points hitherto enumerated, follow ſo clearly from the confideration of the 
experiment above propoſed, that no difficulty can ariſe therein: ſo that fire 

appears to act on the very intimate nature of bodies. 8 8 
34. Henceforward, therefore, we need not wonder at what is ſome- 
times known to happen, viz. that the ſtrongeſt buildings. tumble down in 

hot ſultry weather, uſually about noon-day, and without any wind. 
Bodies: mt 25, From this property of fire we alſo infer, that bodies become much 
u where 7 bigger in all their dimenſions in the torrid zones than in the frigid ones: and 
| Jane fat. thus alſo are com ively lighter in the f. ſituation; ining th 
| paratively lighter in the former ſituation; as containing the 
| ſame quantity of matter under a greater ſurface, By this means alſo their per- 
couſſions are performed with the leſs force: and hence pendulums prepared 
in the friged zones, grow longer in the torrid ones, and thus make their of- 

cillations lower; by which means. the beſt clocks are made to err. The 
like is found even in the ſame country at different times of the year, according 
to the different degrees of heat. . | „ 
The laxity of 36. Tis with truth, therefore, it has been aſſerted in all ages, that 
bodies, what.” bodies are chiefly looſen'd, and weaken'd by fire; for as thoſe two words 
| denote the condition of ſolid bodies, whereby they become diſpoſed to be 
eaſily diſſolved, by a weaker agent, into their parts; it is evident from what 
we have juſt , ſhewn, that fire does this from its weakeſt degree, and that 
every ſtep whereby it is increaſed, promotes the diſſolution more and more; 
till at length there is no more firmneſs left, even in the hardeſt bodies, but 
they liquify and run. Accordingly, it appears by- the hiſtory of all ages, - 
that the inhabitants of Ala and ica, Who are expoſed to the greateſt ac- 
tion of the fun, have always been i&ter and weaker, and conſequently more 

diſpoſed to lazineſs. and indolence, So in burning fevers, the exceſſive heat 
diſſolves and enervates the whole body: the dried parts, it muſt be owned, 
do here grow ſtiff and rigid; but this is not owing to the fire conſidered as 
lodged in the ſolid parts, but conſidered as. it evaporates the aqueous parts: 
In which ſenſe alone, it can be truly ſaid, that fire ſtrengthens ſome bodies 
which were weak before, ET RE „% ; Beate, 


R 


De Theory of CunmieTay 


EXPERIMENT IL — 


37. Cold, which is uſually called the abſence of fire, contracts hard bo- Cold comrats 5 | I 


dies in all their dimenſions, ſo long as it remains in them. This has been al bedies, 
ſhewn ſo clearly in the former experiment, that it would be needleſs to 
give any further proof,----But from this you will give me leave to draw ſeve- 


38. All bodies of a folid ſtructure are equally ſubje& to this action Cn 
of cold; nor has any been yet found, however denſe and compact, but cold — * 
— ſtill denſer ; not even excepting diamonds, the hardeſt of all known* 1 
2309. That as the degree of cold increaſes, this contraction is alſo increaſed ; : 
the former contraction ſtill decreaſing as the cold is leſs.  . . 

40. And what is further remarkable, this reduction of bodies into lefs 

ſpace obtains even in hollow ſpheres, and orbicular annuli, towards the cen- 

tre of the body, or the ſurface. Thus if this iron ring be cold, it will not 

admit the cylinder in my hand; but after it has been a little heated, lets it 

paſs with eaſe. So this glaſs ſphere, which terminates in a narrow cylindri- 

cal neck, when filled with a coloured liquor as bigh as the mark in the cy- 

linder, and then plunged into a liquor much colder than its on, the co- 

loured fluid. at firft riſes very ſenſibly, but preſently falls again; by reaſon | 
the external cold, applied to the ſurface of the immerged ſphere, before it Len, che 
penetrates to the liquor contain'd in it, firſt cools the glaſs, which contract- cavities of 
ing hereupon, drives the liquor out of the ſphere into the neck, or pipe à e. 
but no ſooner has the cold arrived at the body of the liquor itſelf, than it 

makes it contract, and thus ſink again. From which experiment we learn 

the nature of this contraction; which reſides, if I may ſo call it, in the in- 

timate ſubſtance of bodies. The ſame contraction, enſuing upon cold, is 

ſtill more ſenſible in other hot veſſels. ; . 5 
41. It appears, likewiſe, from all experiments, that this reduction of Pence t 
bodies into leſs ſpace, always proceeds proportionapiy to the cold itſelf ; r-/a/ive 
thus is the bulk leſſened, and the weight retained, though the comparative %, 44 
ſpecific weight be increaſed: ſo that in ſevere cold weather, all bodies are ,,c.,coe. 
Fad the leſs in bulk. But as no one can affign a body, wherein there is 

_ abſolute cold, or in which there is no fire; hence it is alſo. impoſſible to re- 

| duce any body, for inſtance an ounce of gold, into its leaſt poſſible bulk, 

In the mean While, we muſt find the ratio of condenſation, by that of the 


» 


degiies e . gg a e | 
42. Hence, alſo, the mere abſence of fire produces a motion ſtill more The /abfance 
wonderful in all ſolid bodies: I mean a motion in all, both the external and 2 —— 3 
internal parts, by virtue whereof all the atoms of the body tend towards its „%. „„ 
centre, and by that means alſo dra / nearer, and cohere faſter together. I, 
therefore, cold were a meer privation of fire, the power which contracts the Nes cold + 
articles of a ſolid body, would be innate, or implanted in the nature of properro bach. 
body itſelf; while the power that 1 would depend upon the fire, — : 
| 3 8 70 mg 


ö * 


8 


-- reatly ariſes from the ſame ſource. 


nitural, neceſſa 
.can it be main 


perhaps be ſaid, that fire is 


. © many effeQs, does really all 


| e. à ld 


- 


cold is a ſtate of abſolute reſt, between coherent particles ; and the end of fire 
a perpetual agitation of diſſolved particles (e). JJV = 


(0 Fire, thus being acknowledged the in- 


ſtrumental cauſe of all motion; it remains that 


itſelf be moved: nay, to move muſt be 
more natural, and immediate to fire, than 
to any other body; and, hence, ſome have 
ventured to make motion eſſential to fire : but 


as this is inconſiſtent with the notion of matter, 
which is defined to be irert, and paſſive ; and 


as we ſhall hereafter ſhew that fire is mate- 
rial ; we muſt rather agree, that the motion 
of fire itſelf is derived from ſome other higher, 
and more metaphyfical cauſe. A property of 


D mobility may indeed be ſuperadded 
to 


e other properties of fire ; but it has no 
connection with them: nor 


by ſome extrinſic efficacy of a ſuperior cauſe. 
However, that it is by motion that fire pro- 
duces its effects, is evident. And hence the 
action of fire cannot make any alteration in 
the elementary ſubſtance of bodies; for it is 
neceſſary, that what acts upon an object, be 
without 1 23 1. e, the 8 muſt not 
netrate the elementary , but only enter 
op pores and interſtices F bodies : fo hat it 


does not ſeem capable of making thoſe tran. - 
mutations which Sir 1/aac Newton aſcribes to 


it; of which we ſhall ſpeak hereafter. 
In effect, as to all our eee it may 


take, for inſtance, fix ſeveral ſorts of ther- 
mome ters, and two veſſels of water with ſal- 
ammoniac mixed therein ; and apply the 


thermometers thereto : the conſequence will 


be, that the air beng condenſed in them, the 


ſpirit will deſcend in all: remove the veſſels 


of water-; and the air growing warmer, and 
ſo rarefying, the ſpirit will aſcend again. So 
that the active force in air eee ſo 
iſe from the 

fire contained in it:. PETITE IEA 
Again, as all bodies placed in a very cold 
air, do, by degrees, 
rigid, Sc. tho there 


leſſer action 


wy 


ned with them otherwiſe than 


ways in motion: 


w cold, motionleſs, 
ſtill ſome remains of 
fire ; and in proportion as that is diminiſhed, 
the effect is accelerated; it follows, that cold, 
ee of heat, is the effect of a 
fire. And ſo all action appa - 

duoſdies of all ſorts, without loſing its fluidity 


X 64 


Tho! fire be the great cauſe of fluidity, and 


motion, yet is it frequently found in ſuch 


ſmall quantity, that, inſtead of fuſing, or 


keeping bodies in a ſtate of fuſion, it becomes 


incloſed, and fixed therein, ſo as to remain, 
as it were, impriſoned, till ſome external 
cauſe come to its aſſiſtance, and open the cells 
which before detained it. 

This is the caſe in quick-lime, as alſo in 
lead, tin, regulus of antimony, &c; when 
calcined : in which the pays on Lemery ob- 
ſerves two things: (1) That the ſi e thus in- 
cloſed, makes a ſenſible addition to the weight 
of the body ; amounting ſometimes to one 
tenth of the whole: And, (2) That during 
this impriſonment it ſtill. retains all the parti- 


. cular properties or characters of fire; as ap- 
pears hence, that when once ſet at li a- 


gain, it has all the effects of other fire. Thus, 


a ſtony or ſaline body being calcined; and wa- 
ter poured on them; that fluid is found ſuffi- 
cient, by its external impreſkon, to break up 
the cells, and let the fire out: and upon this 
the water is rendered more or leſs warm, ac- 
cording to the quantity of fire lodged therein. 
Hence, alſo, it is, that as ſome of theſe bo- 
dies contain a deal of fire; and the lighteſt oc- 
caſion is capable of diſengaging it; upon ap- 
plying them to the ſkin, they burn, and rai: 
an eſchar not unlike that of a live coal. - 
To this it is objected, that the particles of 


fire are only ſuch in virtue of the rapid mo- 
tion wherewith they 


y are agitated; ſo that to 
ATE fixed in the pores of a body, is 
to diveſt them at once of that which conſtitu- 
ted them fire ; and conſequent'y, to diſqualify 


them for producing the effects aſcribed to 


them, To which M. Lemery anſwers, that 


though the rapid motion of fire do contribute 


very greatly to its effects: yet, the particular 
figure of its particles is to be conſidered withal. 
And though fire ſhould be detain'd, and fixed 
in the ſubſtance of bodies; yet why ſhould it 
fare worſe than other fluids in the ſame cir- 
cumſtances ? Water, for inſtance, is a fluid, 

whoſe fluidity depends, as already obſerved. 
on fire ; and, conſequently, is lefs fluid than 


fire; and yet, every day, water is incloſed in 


fluidity, 
| or 


75 M wy Gur Mgr OY 


may be here aſked, whether fire and cold de net Sem the only 
<& the ſubſtance of bodies; others only eng- er-, 
any ſpace would not malte the greateſt 


43. It ma 
ha that 
thereof? Whether abſolute reſt in 


cold? And whether there would not be reſt in a place where chere is ablo- 


 lutely no fire? 


44. Hence alſo Mer Hoes becoming. Pics en the woke of t 
earth make a greater number of vibrations in the fame time z and the weights 
or bobs faſten'd to them, {rumen thus allo condenſed, have a leſs ſur - 


or any e 


the figure of the particles remaining the ſame, 


it is ready to commence a fluid, as before, 


upon the leaſt warmth. Laſtly, though ſalt be 
0 


wed to be the matter of taſte, and that it 8 
- * Theſe phznomena ſcem to ſhew, thatthe 


has certain properties, arifing chiefly from the 
ns of its parts; yet, it only acts when diſ- 
olved 


or, which amounts to the _ when 


it ſwims in a fluid proper to kee 


parts muſt be/alter'd: 
As to what may be further ob 
xing ſo. fine, ubtile, p 


„ 
trative, and active a matter as fire, Within os : 
ſpongeous ſubſtance of a groſs, porous body: 


it will be of no great weight, unleſs it can be 
proved, that the pores of the cells are bigger 
than the 


own corpuſcules were 
ſo, the ſame pores muſt let it out again: it 


is anſwered, - that the pores are not now in 


the ſame condition as before; the fire, . 
calcining, open'd, and dilated the 
which, upon the fire's ceaſing, muſt « 
contract again 


= Tho'a gr a 12 likeneſs el ear ” 


ſays Mr. B between the particles of fire 


«04 adheting't to quick-lime, and thoſe of highly Oo 


« rectified ſpirit of wine; yet I have not 
found, that the affuſion of that ſpirit upon 


6 quick-lime produced any ſenfible heat, or 


« yiſible diffolution of the lime, tho? it ſeem'd 


© to be 


« jf cold water were poured on the ſame Racks 
<« ſo drenched, there enſued ro manifeſt heat; 
nor did the lump appear ſwell'd. or broken, 


46 till ſome hours after; which ſeems to argue 3 
s that the texture af the e es 


1 9 e. 
ec 0 at, TY 
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that oth: T 
Add, that when, water is froze, the motion 
of its parts is, doubtleſs, diſcontinued ; and yet 


arts in 
motion: yet it is not leſs ſalt, or < the mat- 
ter of taſte, when not in a ſtate of diſſolution. 
To deſpoil it of that guality, he figure of its 
jeated of the % of the ſpirituous co 

+ if ' texture with Kae lime, 


ſame. If it be inſiſted, again, that a. 
body which could find its way into a ſolid body, 
might get out againthe ſame way 3 and that as 
it only penetrated the 8106 inaſmuch as its 
ſ than the pores ; | 


alfo tried, by pou 
30 2 "ſpin 
"a w_ ny gree of heat excited, than if I 


9 08 * ſhould be ſo dong. 


greedily ſuck d in, as 3 1 
« would have been. And I further tried, that 


face 
« particles of the ſpirizof wine into ſome.of its 
7 of oj res, which were either larger, or more 
* without admitting it into the moſt nu- 
© merous, whereinto the liquor muſt be te- 
% ceiv'd, to be able ſuddenly to diſſipate 
«* the corpuſcles of lime into their minuter 
ebe 7. 


oſition which lime has to grow hot 

6 2 water, greatly depends on ſome pecu- 
<< liar texture; ſince the aqueous parts, which 
one would think capable of quenching moſt 
« of the fiery atoms ſuppoſed to adhere to 
4 lime, did not near ſo much weaken 
diſpoſition of it to heat, as that acceſs 

cles ; and their con- 
Increaſed 


"88 if, inſtead of cold water, you quench the 
« lime with hot water, the ebullition will be, 


i oftentimes, far greater than if the liquor were 


cold. And ha might well be er pected; 
hot water being much fitter than cold, ſud- 
- * denly to pervade the body of the lime, and 


, haſtily diſſolve,” and ſet = liberty the "fiery 
and ſaline parts, wherewith it abounds. 
% And what a greater intereſt ſalts may have 
„in producing ſuch heats than cold, I have 


acid ſpirits, and, GE: 
t of 9 3 
this means, 9" on wy. be 


© had uſed common water; and this, whe: 
15 Rent I employed the ſpirit cold or hot 5. 
It is not eaſy, ſays the ſame author, to . 
prehend how ſuch light and minute bo- 
abe as muſt by 
«« this hypotheſis be 
«« eſpecially ; ſince no great heat enſues the 
« pouring of water upon minium, or 'croeus 
* mertis per ſe, though they have been cal- 
© cined by a violent fire ; the efluvia whereof 
i ſeem to adhere to them, by the increaſe of 
„weight the lead and iron manifeſtly receiye 
e e 5 2 
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he The ben of 
the earth from 
heat and cold. 


wed, in quick lime 


"The Theory of Cunis Tay, 
face to oppoſe to: the air, and therefore will undergo leſs reſiſtance from it. 
May not this be one of the cauſes of e ee. figure of the earth ; and 
_ which Ay prevail at the poles, heat at the equator in a certain 
Denfity from 1 45. Cold alſo conſolidates all thoſe called firm bodies, that is, brings 
. that part, which we call body in them, into leſs compaſs than before, and 
tts unites the matter thereof more cloſely together: by which means the 
cohefion of the whole maſs is uſually increaſed ; which makes what we call 
- Krength, or firmneſs in bodies. It alſo makes the ſeveral parts, whereof 
the body conſiſts, cohere more ſtrongly to each other; ſo as not to be fo 
eaſy to be torn or ſeparated from the adjoining one, as before; which is 
another cauſe of the ſtability found ia bodies. Laſtly, fo far as we can per- 
oe ive, it binds the very atoms of the body cloſer, as well as the whole bulk 
which was juſt now ſaid to be acting upon the very ſubſtance itſelf 5; by 
which means ariſes the higheſt firmneſs and ftabiliry of all things. But what 
can the moſt penetrating mind conceive of ſuch laſt corpuſcales? for my 
| part, all I can- conceive is, that tho* we go on dividing and abſtracting to in- 
8. | Enicy, body will {till conſiſt of other leſſer ones; which, if it be-a ſimple 
207k | body, will be perfectly like the greater; and thoſe again conſiſt of other fimilar 
leſs ones. It appears, therefore, that the Creator has infuſed a principle in 
things, whereby certain corpuſcles unite into little maſſes, ſo firmly cobering 
as that no power implanted in nature, or to be excited by art, can divide 
them into leſs parcels ; and W Hghts they muſt remain the ſame, ' what 
violence ſoever be applied. In the mean while, theſe may cohere again 
with the like bodies, and this with ſo much force, as to form a durable co- 
alition, and rarely to be ſeparated, yet liable to be ſo by a few certain means; 
a but ſo as after ſeparating into the above-mention'd atoms, they muſt thence- 
forward remain immutable. An intenſe meditation on the powers and ac- 
tions of nature led me to the diſcovery of theſe ſimple principles, from 
| whence the atoms of Democritus, the Monades of ſome other philoſophers, the 
_ Hylarchies of others, and the ultimate principles of things of almoſt all phi- 
lolohers, may eaſily be explain'd ; but it may be aſked, are theſe. parti- 
cles fo ſolid as not to admit fire between them; and are they neither dila- 
table nor compreſſible by any power; and does all condenſation and rarifac- 
tion then go only to the compounds of theſe atoms, and.not to the com- 
ponent elements themſelves? *Tis a known obſervation of naturaliſts and 
phyſicians, that all the ſolid bodies in the three Kingdoms are ſtrengthen'd 
| by cold. 5 5 „ | 5 
The reciproca- Tis And the alternate change of theat and cold, which prevails in 
tions of beat the univerſe, ſeems to produce a continual agitation in all the bodies, and 
ud cold. the whole univerſe, and even all the particles thereof, whenſoever theſe 
two ſucceed each other; ſince the action of each neceſſarily produces the 


222 


＋ 


| abovemention'd 2 TR 3 . 
DA in na- 47. But the ſame degree of either does not long continue, but rather 
00 I 2% continually changing, and the ſucceſſion of one uſually tempers the exceſs 
EE of the other, by producing direct contrary effects to the other. Thus, if weat- 
cdeend to the order of nature, ſhe appears to obſerve nothing with more caution 


# . 
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than that heat and cold do not long continue the ſame; This ſhe ſcemm 
to have had in view, in fo ordering the expoſition of the earth to the ſun's - " 
rays, as that the earth might at one time be ſtruck with more oblique rays, 
and at another with more direct and perpendicular ones; and ſhould not ever 
remain, even for the e of time, in the ſame aſpect: by which 
means the different ſeaſons of the year, by the diverſities they make in the 
fire, are continually exciting different effects. I ſay nothing of the changes 1 
of day and night, which are producing continual diverſities: ſo that the ſame 
degree of fie continues not a quarter of an hour, even on account of theſe: 
and meteors make this mutability. ſtill more confpicuous... The ſun's heat has 
ſcarce ſcorched the earth, and fill'd the atmoſphere with vapours and exha- 
lations, before clouds ariſe, alſo thunder, lightning, hail, and rain, which 
produces a quick change to intenſe cold. From all which we may infer, that 
there is a perpetual periſtaltie or oſcillatory motion of the conſtituent parts f 

all the ſolid Bsdies im the univerſe,” es. eg oe 

48. The excellency of this continual vicifſitude conſiſts in this, that 
hereby other, and much greater varieties of things are produced, than could 
be if either of em were to continue a longer time in the fame uniform degree. 
Thus, the fire, when it continues long, dries and renders what remains of 
plants and animals durable, and a conſtant froſt! does the like: but when it 
reezes and thaws by frequent turns, all things become intimately diſſolued, 
volatiliz d and difperſed into air. It would be endleſs to recount the nume- 
rous effects which depend on this principle. | x Mn 


49. Accordingly, . the wiſe author of nature ſeems ſo have eſtabliſh'd 44 continua 
this uniform vicifiitnde in things, that the whole univerſe might continue in a7 * 
perpetual. motion, not only as to the larger bodies, but their intimate and 8 gan "WY 
remoteſt particles; and by ſuch means the riſe, growth, ſtate, deereaſe, and 
deſtruction of all things, may be affected by the ſame law in each; 

50. But who can define the limits of cold? Where is it ſo intenſe as 
that it may not be ſtill increaſed ? Tis probable, this may obtain where there 
is no fire; but it is impoſſible to find any ſuch place; nor can we by any art 
drive all the cold out of any given body or ſpace: it is vain even to think on 
it. But is the higheſt degree of cold then more eaſy to be aſſigned? By no 
means ; nor do we in the leaſt know how much fire might be collected in a 
certain fpace. We are ſurprized at the force of fire when collected into a 
focus by concave ſpeculums, or refracted and united by convex glaſſes; but 
who knows how immenſely theſe might ſtill be increaſed; if the ſprculums 
were much bigger, and made of a conoidal, or parabolical figure; or of a2 
perfectly ſolid, or compact matter, not admitting the leaſt vacuity ; or of a. 
body of ſuch a nature, as has a power of refleCting the rays ſuch as they were 
before he id ß EN Se- 2204 | 

51. However, it may ſuffice for us to denote the degrees of fire, ſuch x; fu lain 
as they are found among the bodies we converſe with. It will be eaſy like - f cel bur 
wiſe to obſerve the augmentations, diminutions, and general action of fire, nr ˖ac. 
by what wer have already ſhewn. In order to this, we need only obſerve | 
the increaſe or decreaſe of bodies, as to extenſion ; which may be done by 


„* 


52. In 


! 
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And aſſign- 
able, 


15 | | 
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52. In the mean while, it will be a matter of great nicety, as well as 
labour, to determine the quantity of fire in any given place, as that its pro- 
tion to the fire of any other erst ng may be aſſigned in numbers: to 
find whether or no it be increaſed is eaſy and obvious; but to eſtimate the 
preciſe degree of ſuch augmentation is exceedingly difficult: yet it will ap- 
ar in the ſequel, that this difficulty is by no means inſuperable by human 


| Idudtry. —Ibeſe are the chief particulars clearly deducible from the 


Drebel'” 
air-thermo- 
meter. 


+firſt and ſecond obſervation ; and which are of much uſe in chemiſtr 7. 


EXPERIMENT IL 


353. Common air, by a ſmall increaſe of fire, expands every way in its 
whole bulk as well as in all its parts. „%%% ᷑ —Uu¼ ß 
45. This has long been known to philoſophers, but farther illuſtrated and 
proved by Mr. Boyle; ſo that we need dwell no longer on it. This was ſhewn 


by the thermometer, firſt invented by Corn. Drebbel of Alcmaer, which vifi- 


bly attracts or repels liquors, by the ſole męans of rarified or condenſed air. 


Lou may obſerve how by bare blowing on the ball of this inſtrument, I make 
the tinged liquor contained in the tube ſenſibly aſcend; and when I deſiſt from 


blowing, you immediately perceFe the liquor return to its former height. 


. 


See Plate II. 
Fig. 2. 


35. The ſame may alſo be ſhewn by applying a warm hand to the ball. 

| And the like inſtruments may alſo be ſo made, as to note even the 
minuteſt difference in the fire, ſo as to exhibit to the eye a perpetual uniter 
mitting ſyſtole and diaſtole of the air: Provide, for inſtance, a veſſel made 
of thin and very tranſparent glaſs, and of a figure compos'd of two ſpherical 
ſegments connected together; ſo as the greateſt oppoſite ſegments AB, CD, be 
not far apart from each other z the bigger and cloſer this veſſel is provided 
the air may eaſily be let in and out of it, the fitter it will be for the preſent 
purpoſe. This veſſel is to terminate in a ſlender tube EF, open at F, of a very 
narrow bore, yet wide enough toadmittheair, with its whole force, freely thro? 


it. This veſſel being expoſed to the air ſo as to fill itſelf therewith, and 
then plunged with its orifice F, into a veſſel full of deeply tinged water; 


and laſtly, the | veſſel itſelf ABCD, a little heated, bubbles of air will im- 


| mediately iſſue out of EF, through the orifice F, and this ſo long as the 


fire remains about the veſſel. After enough of this air has been evacuated, 
viz. a few bubbles, remove the heat, and the tinged liquor will imme- 


diately aſcend. If then care have been taken, that two much air be not 


expell'd by the heat, the tingid liquor will be ſuſpended about the middle of 
the tube FE, where it will play up and down, upon the leaſt variation of heat 
and cold; and this the more evidently, by how much the glaſs is thinner, 
the veſſel ABCD, bigger in reſpect of the tube FE, and the ſegments AB, 


CB, nearer: all which is cafily demonſtrated on the principles of hydraulics. 


"Tis obvious why I prefer ſegments in this inſtrument AB, CD, to an 
entire ſphere, and why I require them ſo near together; you are aware, 
that by this means heat and cold may be the more readily communicated 


through a large ſurface, - to a ſmall quantity of air, and each part of it. 


| 0 
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To repreſent all this more ſenſibly, I take a chemical phial, of a large belly 
and narrow neck, full of air, ſuch as that of the place herein we are. This 
I invert in water, and upon applying fire to it, the air- bubbles fly out of 
the neck through the water; by this it is plain that leſs of the air re- 


mains in the veſſel, vix. 8 portion to the quantity of bubbles diſcharg'd: 
E 


water immediately riſes into the neck; and 


then removing the fire, 


bringing the fire to it. again, and again withdrawing it by turns, the water 


* * 


riſes and falls in the neck by turns, ſcarce reſting a moment in the ſame 
place. B. M , TLoUES He ThE vv IT RT 
: If 2 j 4991541} 188 „ 


56. This expanſion of the air, produced by fire, goes to an immenſe de» 
ee, which is not eaſy to be determined by experiments: for we find that 
ollow glaſs ſpheres expoſed in a glaſs-houſe furnace, ſo as to be ready to 
melt, and then ſealed hermetically, and at laſt gradually cool'd again, are 
not even thus left entirely deſtitute of air; ſince upon breaking the hollow 
end of a ſphere of this kind under water, though the water ruſh in with 
reat force, there always remains a ſpace in the upper part full of air, which 
uſtains the whole weight of the incumbent atmoſphere. This abundantly 
proves, that the vehement heat of the furnace had indeed rarified the air 
exceſſively, but had by no means expell'd it entirely. Tis probable a ſtill 
_ ſtronger fire would rarify the air yet further; but it is no leſs propable, 
that this rarifaction would never reach its utmoſt bounds; ſo that there al- 
ways remains ſome air, even in the greateſt fire. In the mean while, M. 
Amontons has inferred with great fagacity, that the heat of boiling water 
rarifies air one third part beyond its former bulk. It may perhaps be al- 
ledged, that the air collected in the top of the glaſs ſphere, in the former 
experiment, had: been imbibed out of the water, while preſſed. by 'the at- 
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lowneſs wherewith the veſſel fills, a part of the water which firſt enter d, 


moſpherical weight on the neck of the veſſel: in effect, by means of the 
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Fire expands, _ 
but does not 


totally expel 


air, 


is in a vacuum greater then that of an exhauſted receiver, while the cavity 


of the ſphere continues filling; in conſequence whereof, part of the air in- 


termix d with the water muſt extricate itſelf, ruſh into the vacuum, and 


there collecting, hinder the entire repletion of the veſſel. —— But on 


the other hand, let it be conſidered that all the air which thus diſengages 


itſelf, and enters the vacuum, returns in a few hours, and is again abſorbed 


within the water, upon which the whole cavity of the ſphere becomes 
full of water alone; as has been well abſerved by Mariotte, and as I. 


ſhall hereafter ſhew in the hiſtory of air. Since, therefore, in the pre- 


ſent caſe, the ſphere does not fill, tis evident that the 1 not poſſeſſed ; 


by water, contains a quantity of true air, which the fire, 
was not able to expel, but only to dilate. ©, 7 


owever forcible, 


57. Letit nom be remember'd, how, very ſmall the. expanſion of iron 75. 4e 


was found, even ins Toy FEY enough to make it red-hot; and on the a of - 


contrary, how great the 12 5 air is, even by a flender hear, There 
Ol coeds eee Os. 1 itn he nf pe = 
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and iron. . 
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| = 808 | ia) gag ad ly found in iron by a ſmall fire, but it was tl 
\ fling, and by means of an inſtrument: but what a dif- 
. ariſes-i in 46 — rarifadtion produced by the ſame ſmall degree of fire? 
No body is more eaſily affected by a ſlight fire than air, nor any body more | 
di 7 2 or expandible to ita greateſt b e e on” N 
5 55 - COROLLARY 11. 0 | 
A conflerable © WP”. 1 we have an o portunity of exhibiting : an 2 and vſeful 
ab, ch * phznomenon; viz. to make any aſlignable increaſe of heat in the air 
2 : 3 - 2 given ſtandard; in order x which the magnitude of the ſpherical - 
. | = y in the above: mention d inſtrument muſt be increaſed, and the 
be longer, and its bore narrower; by which means the ſmalleſt . 


1 ß ron) 
25 COROLLARY W. | 
The natural _ 59. e e eee natural degree of heat in eee ee 


17 ſcorching dog-days, and a ſultry ſky rarely reaches the ninetieth degree in 


Mr, Fabrenbeis's thermometer; it appears that the degree of ſuch. heat has 
known limits, which it ſcarce ever paſſes: fo that all its natural variations 


are ſtill terminated within a declination below that degree: whence Drebbe''s 
thermometers become not only handy, but uſeful.” But obſerye that the 
augmentations of the weight of the atmoſphere, muſt be remarked at the 


ſame time by the barometerz by ſuch means, with very ET OY we 
=o find out the minuteſt changes of a ſmall heat. 4 8 1 | 


en EO TART Re 


fir ave). ee ee why. air" ie e and Song ALLIS 


' > ry in no- dhe ſmalleſt increaſe or decreaſe of fire, and at the ſame time conſider the 


. 7 * 


at reſt, but muſt always be moving in all its parts; ſo that even its laſt 


pariteles muſt be inceſſantly vibrating: and this will equally hold in that 


called open air, which is only confined by the EO? of 8 incumbent 
OED a8 in a that ſhut up in cloſe veſſels, 


etual viciſſitude thereof; it will ſeem to follow, that this air can never 


. EY EXPERIMENT . 
| Decreaſe of ; Oi] The male decreaſe of heat contracts air, on all ade i 10 . 
* — ne bulk, as well as in its ſeveral parts. I 


* third experiment; ſinee upon the 2125 ee * 8 was * 
ways 8 obſerved. 
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62. This every where appears by the inſtatices which were Kren in the 


6. 3. This eoutthRith reduces it ſtill i into leſs and be " i 18 as. 
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"hg" The eee uced in any ho by the Air 7 | 
cold, is leſs than the condenſation 8 We in the air, upon the e I Ag 
creafe of heat any way cognizable by our ſenſes; and e air on gang of 
this account likewiſe | is Bt for Gifcovering the * of We. . 
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Again, therefore; any the leaſt diminution or wh; or inerealy-of 


col may be made dle, even in a ven e TIER the re = 
. ee of the third experiment. 5 7 . | | ; 
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66. : The uſes Eber sch of the air thermometer becomes 8 ee r 
cuous and eaſy, by how much the greateſt degree of cold has been more ſummum fri- 4 


EX 


48 * 


certainly determin d by experiments 2 artificial freezings, as well as hy ob- — ne 
ſervations of the ſtrongeſt e cold in winter. wi * artificial # = 
67. In that ſevere cold of the year 1709, the liquor of Fabrenbeit's cher | 1 


mometer in Iceland ſtood at the firſt number; whereas in the preſent ar EST 
in a morning, in the garden of this univerſity, I havevſually found it about © rs - 
the Sfth divifion. 8 * = 
68. But all che uriges hither o known and tried, have never been able 5 — 
to produce an icy cold in ſummer-time, without the uſe of water firſt frozen, | Y 
in form either of ſnow, ice, hail, or hoar-froſt, though they have ſome- 
times approached near it. But when the weather growing colder, being to 
tend towards the freezing point, the water is ſufficiently” cold 2 the ex- 
n to ſucceed. There have been divers very operoſe e wed, 
0 90 15 the moſt intenſe cold within the reach of art. 

The chemiſts have long ago obſerv'd, that ſome ſalts, at the very 
meals of their diſſolving in ST, roduced a greater degree of cold than - : - . 
was in them before the 3 g. The chief ſalr, uſed for this: purpoſe, w | 3 
common /al-ammoniac well purified. 1 it four ounces of this, reduced | +. 
to a fine dry powder, in a clean dry glais-veſſel well corked in the night= _ 
time, and immerging the veſſel with its contained ſalt, thus ſecured from aux 
vwet, in clear water, expoſed to the cold _ be every thing might 8 

cold, viz. the ſal-ammoniac, water, and in the morning Fig nn 

Fabrenbeit's thermometer in this water, A the cold which it © dif 5 | 
the liquor ſtand at the 33d degree above O; then dropping in four ONE 7p 1 
ſalammoiac, equally cold With the water, into twelve ounces of this water, | 2 
and at the ſame time and mixing it briſkly with a ſtick, in a cylindric "2 
glais veſſel, the liquor preſently ſunk in the thermometer from the 3 3d to che 2 
3th degree; Fetthe air a that time was hot to the 516 eg: whence it ap- 
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pears, that a ſubtriple quantity of ſahammoniac, 
s$ of that chermomete. 


Wo 55 Wo! vos xt aN e CCC 5 | 
Withregard 70. After this manner we may always be able to make an artificial froſt, 


_ © to the produc- while the heat of the weather does not exceed that mark'd the 60th degree 


tion of ice, and jn the thermometer. For it has been obſerved, that at the ſame point of 
Joribrr.. time, when the temperature of the external air reduces the liquor of the 


thermometer to the 32d degree, the water being then reduced to the ſame 
temperature preſently freezes. As the cold therefore grows gradually greater 


+. + from the Coch degree to che gad, we may by the ſame artifice raiſe an in- 


tenſer cold than is neceſſary for the turning water into icſe. 
71. When water, therefore, is become ſo cold as to reach the 32d de- 
ree, this mixture will produce: cold to the 4th degree; but if the artiſt, 
having cooP'd the water to 28 degrees by the firſt ſolution in a large veſſel, 
place another leſſer veſſel full of water in the ſame lixivium, and thus by 
means hereof, when it has attain d its greateſt coolneſs, reduces the water 
to the higheſt cold capable of being given it by the cold of the firſt lixi- | 
vium, which remains cold a long time, and, then immediately take freſh 
ſal-ammoniac, likewiſe: eool'd, in the glaſs within the ſame lixivium, and 
mix it again with the cooleſt water, he may in a ſhort ſpace of time, even 
in the hotteſt weather, produce a cold greater than any that has been known 


in this country. And after haying by ſuch a proceſs produced ice, he may 


raiſe the cold {till farther, by mixing it with freſh. cool'd /al-ammoniac, and 
khus at pleaſure produce, in the middle of ſummer, an intenſe cold, ſur= 
paſſing * of the ſevereſt winter. | ö 1 


eb 52. Theſe things it will be neceſſary rightly to com rehend, ir being 


7 difficult very 
to 


d obſerve, 


difficult to exhibit. to the eye the degree of cold wherein ice begins 
orm: for heat and cold once given to a body, adhere long to it before 
they quit itz nay, and by how much bodies are more denſe, by ſo.much the 
longer do they retain their heat, as will be ſhewn; hereafter. When the 
air, therefore, is in ſuch a ſtate as keeps the thermometer at 32 degrees, 
+ water will not freeze; ſince water, being upwards of 800 times denſer than 
air, remains warm a conſiderable time from the heat which it had before im- 
bibed, after it has undergone a new impreſſion. of cold. If any perſon, 
therefore, is curious. to know in what degree of coldneſs water begins ta 
freeze, let him firſt ſuſpend, a thermometer in a ſree open air on all ſides; _ 
for I have found that if it be hung againſt a wall, or the like body, the 
warmth of ſuch bodies will have an effect on the thermometer. A 
has thus carefully noted the degree of warmth of the air by the thermometer, 
let him-expoſe water to the air, ſo as the ſmalleſt quantity of water may by 
its extenſive ſurface come in contact with the air; which may be commo- 
diouſly done by, wetting a thin linnen cloth with clear. water, and thus hang: 
ing it for ſome time in the air: for in this caſe the linnen will grow ſtiff | 
upon the firſt acceſs of the freezing-cold, and thus ſhew, that the water is 
beginning to turn to ice. This I have found by experiment to obtain about 
the 33d degree; and at ſuch degree will water freeze, unleſs hindered, 
eicher by. ſome. neighbouring body, or by the heat itſelf had. before 
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lob d in water, increaſes. _ 


ter he 


zie Theory of Cunvitomny. 229 1 
73. Hence we deduce the cauſe why hoar-froſt is found long before ice; The fen v' 1 
being only an icy moiſture, diffuſed over the wide ſurfaces of thin bodies, Tren in- A 
as graſs, leaves of plants, and other roughneſſes of the ground: It has alſo 3 9 
been long ago obſerved, that the firſt approach of the winter's cold is per. YA 
ceived by a hoary whitenefs ſpread on the arches of bridges, while the 1 
ſtreets, and the water itſelf, ſhew no ſigns of freezing; it being here ob- :M 


vious, that the arch of a bridge, ſuſpended on all ſides in the air, receives , 
the coldneſs of the ambient air on A And, accordingly the ſame ; EY = 
is found to thaw very early. But other groſs bodies, retaining their heat. | 
long, only receive the cold of the contiguous air by their extreme ſurface, _ | 

the impreſſion whereof is ,gradually propagated through their ſubſtance, to „ 20 
the centre of gravity; ſo — in every different part thereof there is a diff. H 
ferent degree of cold, till the body have remain'd long enough, in this colds _ 


nels of air, for its whole maſs to have acquired the ſame uniform de- - 
ren though the exact time when this happens may not be eaſy to 55 2 
74, From all this we infer, that the -utmoſt- pitch to which cold is 9 


brought by natural means, is at O in the thermometer; and that the ut - 
| mo » which art may bring it by diſſolving falts in cold water, is three or 
75. But the unwearied diligence of M. Fabrenbeit has diſcovered ſome - ; b 
thing ſtill further, which would hardly have been credited heretofore; an „ | 
account whereof, as I received it from the author, I will here gratify the | 1 
reader with; not doubting but that all who love phyſical inquiries will give 
him e ooo os Wan 3 IRE 
76. The hard winter of the year 1729 afforded an obortunity. of .mak- 1 | 4 

ing experiments for producing degrees of cold; among which. it tortunatel (nears my ; +4 
came in his mind to try what the event would be, if ſpirit of nitre, made 1 9 
very ſtrong, ſo as its weight to that of pure water might be as 1409 to 1000, keit. 
andthe heat of each 48 degrees, were poured upon ice. He therefore poured . 
two ounces of ſuch ſpirit of nitre upon a quantity of ice, ground very ſmall; . : 
the effect was, that in a moment's time a degree of cold was produced, 
which upon immerging the thermometer in the mixture, ſunk above four 
degrees 1 O. His expectation being raiſed by fo extraordinary an event, 
he proceeded to make a quickſilver thermometer, eaſily ſenſible of the leaſt 
diverſity of heat, and carefully divided into parts viſible enough, but ſo 
contrived As to have in the cylinder over the ball 76 degrees mark'd below -_ 
O. Then 7 ounces of the ſpirit of nitre above-mentioned, reduced to the , 
degree of coldneſs of the atmoſphere, which was then 16 degrees, being 
poured on ſome ice finely ground, the thermometer immediately funk 30 | 
degrees, vix. from 16 degrees above O, to 14 degrees below it: the ther- 
mometer being then left at reſt, the liquor ſwimming a- top of the melted ice - 
was poured off, and new ſpirit of nitre poured on the ice remaining undiſ- 
ſolved; upon which the thermometer immediately funk to 29 degrees below 
O; which done, for want of ſpirit of nitre, the experiment could be pro- 
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E 77. Spirit of ſea-ſalt therefore, cold in 17 degrees, being poured on ice 

23 ground imall, the thermometer preſently. ſunk to 8 degrees below O; then 

$ 1 the melted liquor being poured off, and new ſpirit of falt poured on, the 

1 | remaining ice thus cooled, the thermometer ſunk 14 degrees = beneath O. 

1 Having ſeen thus much, the 8 author concluded, that ſo extraordi- 

N nary an experiment ſhould by all means be proſecuted; and therefore went 

| to work again with the ſame ſpirit of nitre; but the atmoſphere was now. 

1 come to the point of thawing, which put him upon thinking on a way of 

= _ _ Preſerving the cold already produced. To this end he procured three veſſels 

3 - __ made of thin plates of iron of a cylindrical figure, about 6 =inches wide; 
and in theſe he put three cylindrical glaſs veſſels 3— inches wide, fo as to 
leave a ſpace of about 1 f inch vacant between the glaſs and the iron plate; 
the bottom of the glaſs veſſel was atalike diſtance from the bottom of the iron 
plate veſſel. This ſpace, left between the two veſſels was carefully filld 


. with cotton; in order that the cold might be retain'd the longer, and the 
- warmth of the air prevented from too, ſoon interrupting the generated cold. 
Theſe three veſſels being ready, and thoſe of glaſs filled with powder d 
ice, he placed glaſs tubes in them of an inch wide, and full of ſpirit of 
; nitre, warm in a degree of 32; pouring off the water which ſprung from 
= the ice very carefully. . This done, ſpirit. was poured on the ice, when the. 
Y | thermometer ſunk no further, and what was liquified thereby inſtantly pour d 
off from the refrigerated ice, and immediatly afterwards the ſpirit of nitre, 
which in the mean while was equally cool'd in the other veſſels, as in this by 
the affuſion of ſpirit of nitre upon ice; by which means the ſpirit was always _ 
kept extreamely cold. Thus pouring the ſpirit on the refrigerated ice four 
times, and as often carefully clearing it from the floating tluid, the ther- 
mometer was at laſt found to ſink 40 degrees below O; and by this time the 
ſpirit of nitre had been ſo acted on by the cold, that it form'd itſelf into a 
kind of ſharp ſlender cryſtals an inch long, appearing as if frozen, and no 
0 longer fluid, ſo that it could anly be got out of the tube by force and ſhak- 
„ | ing it; yet no ſooner did the ſpirit thus thicken'd touch the ice, than it im- 
g mediately melted, and the ice with it; the mercury at the ſame time ſink- 
| ing from 37 degrees below 40, jjͤ | 
* SE as e be mixed with powdered ice, a cold may be produced's 
degrees below O. _ 5 37 8 
709. No- body could have imagined any thing like this. Nature never ae 


* 


duced a degree of cold beyond O; which in effect is ſevere enough to kill | 
animals and vegetables inſtantly ; yet art has brought it 40 degrees further. 

= El Now when to 32 degrees, which is the recalls Fe we add 40 degrees 
= | the heat produced in the air is too vehement to be bore for any time, with- _ 


8 . out frequently refreſhing and cooling one's ſelf by turns. Hence we learn, 

32+ that cold, capable of freezing water, may be increaſed 72 degrees further. 

1 What muſt 3 of things if the like temperature were found in any x 
-  —- ofthe globe? We find then, that ſtrong ſpirit of nitre may be frozen. We 


=_ alſo ſee mercury ſo condenſed, as to take up leſs ſpace by almoſt apart 
» BY | pl its bulk; and we further know, that this wonderful body, though in ſo 
484 OOTY | „ „ | vchement 
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gree of cold, and ſo much condenſed; continues equally flu ; 

| nd dilatable as befols; ; and we know that the fame body, from 
theſe 40 degrees below O, to 600 degrees above it, at which it begins to deen es 1 
boil, has ſhrunk 640 parts of its whole bulk 10982, conſequently, that its Fe. 
proper weight may be fender 'd about iy ſpecifically heavier or lighter, merely 


by the degrees of heat and cold already known. All oy we learn by expe- 

riments; and thus find mercury ſenſibly brought nearer, by means of cold, to 

the ſpecific gravity of gold. And who ſhall determine — 85 further degree Or OW 
of cold may be excited by other latent power, either of nature or art? 5 5 
Who can ſay what changes would befall ſolid and fluid Nara if detain d 

in ſuch degree of cold? T will doubtleſs be worth while, ha ving diſcovered 

ſuch a cold, to examine all kinds of bodies in it, for the promoting of na- 

tural knowledge Infinite things might doubtleſs be diſcover d by means of 

ſuch an invention. In the mean while, let the excellent author have his due 

praiſe, who firſt broke we ice, ſhew'd the was and afforded us he a | 

for going further, 
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80. Base ao de converle of the fifth coming from * chird 
experiment; viz. that air ſcarce reſts a Sack modes . when e 
nor even incloſed in any veſſel. 


EXPERIMENT V. 


Pure ſpirit of wine expands every way, in its whole bulk, by a final 
degree of fire - | 
82. Of this we may have a viſible proof, by taking a glaſs-veſſel, capable of 
holding 1 arts of this ſpirit ; and terminating in a narrow cylinder care-_ 
fully 5 Mich contains 96 of the ſame parts, whereof the lower contains 
1933; the cylinder being withal divided into numbers correſponding to thoſe 

arts. In ſuch an one the ſpirit was contracted to the firſt number by a 
froſt, in a very cold place, in the year 1709 z but upon applying the warm 
ofa healthy man to the veſſel, it TR. to n number in n | 
and fills 1 it ſo far with liquor. 85 | : 


COROLLARY. I 


* * 


$ 3. bn this 1 therefore, ſpirit of wine, la the NO" 3 The expanſion | 
cold hitherto known, expands itſelf by the vital warmth of a human body. to 7 
the 20th part of its bulk. In the mean while it muſt be obſerved, that in his HA 
experiment, the inner cavity of the thermometer. is ſuppoſed to have conti- po. 
nued the ſame; whereas, in reality, this alſo muſt have been dilated, confor- 
mable to the ſecond eee of the ſecond experiment. 
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be ge known, 3 we might thence learn the true ratio of the lather” 
the bulk of liquor, anſwering to the increaſe of fire between thoſe two inter- 


111 le > ſince the «AAS of the d "PPE ien Hg 5 1 141 
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at the Pole 
than Equator ; 


evbence the ob. 


.the dilatation. 
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Fluids n 405 If 3 the pureſt fp irit of wine, Ader the piles of Ke OY 


could be hydroſtatically com 420 with the ſame between the tropicks, tis 
evident there would be à conſiderable difference between the ſpecific gravities 


late /pheroidz. in thoſe two places. Tis certain, that all fluids are heavieſt about the poles, 


cal Fro of 
the earth. 


And the fai- 


Aire of baro- 


meters. 


| 1 force to the common centre. 


and lighteſt near the equator; which perhaps may be one cauſe of the flat 


ſpheroidical figure of the earth; ſince the ſame bulk near the poles, is equi- 


valent in weight to a large bulk at another Play; each. or. with | an 
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86. Hom theſe obſervations we alſo learn, that wel i wt fla with 


liquids of this kind, are always leſs full in winter than in ſummer; ſinee the 
ſolid parts of the veſſels do not dilate ſo much by the ſame degree of fire, 
as the liquids themſelves. This the chemiſts have often fond to their 


_ coſt; by filling veſſels in winter-time, and froſty weather, up to the to op with 


The great ra- 


rifadion of 
Ld alc 


obol. 


liquors, often of the moſt precious kind; the.force of the ſummer's heat 
having either penetrated through the cork, or driven it out, or even burſt 
the veſſels. This may teach them never to fill veſſels in the ſeverity” of 
the winter ſo high, but to leave the eighteenth part empty; or otherwiſe to 
warm the liquors and the veſſel itſelf, to a Nas a _ to wank! ora ch. ways ek. 


| ae in * alle of ſummer.. 


COROLLARY 5 


87. If the ſpirit of wine be further heated, ſo as to be Pele to boil, it 
will riſe to 174 parts in the cylinder; in which caſe it muſt beexpandedabout 
the eleventh part of the whole; and from what has been obſerved in the 
firſt corollary of this experiment, it muſt even be expanded more. By the 
way, it may be noted, what a difference it would make between a perſon's 
buying ſpirit of wine by meaſure in the coldeſt time of winter, and the hot- 


teſt of ſummer. If we. noo: the ſpirit at 40 degrees below O in the 


greateſt cold, and at 174 above O when it begins to boil; tis evident there 


| may be a difference of 214 degrees in 7983 parts; and conſequently the al | 


TN be contraſted and PC + to - Pet of the hols bulk. 
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"Elballitien the 88. When the Piri of wine is brought to boil, the extreme par t of its 


ek mark if 


ſurface flies off; and while this is continually doing, the vapour ſpreads. it- 
elf in the vacuum above, which by this means grows ſtill denſer and denſer; an 


a _ * ſurther e of the "expanſion cannot be 9 . 


4 


when the veſſel eee, e tis! rarified v 
— e 9 Wannen our W how far it 4 then 3 
dila 13 
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" 2s. Spirit _ wine chbeneſare onn ſcarce ever be abe at b Pl Aleoe in Kr 

whether it have air, or the Torricellian vacuum over the containing veſſel, it fi —— 
will always either be dilating and reſolving into vapours, or — and ;, - + 
thus reducing the vapours into ſpirit again; unleſs we can ſuppoſe the lame 
degree of heat and cold to remain unchang' d: or if it be contain'din a veſſel 
open to the air, it cannot even then be at reſt, but, as we have already ob- _. 
ſerved of air, muſt be ſubject to continual ſy ſtoles and diaſtoles, as the heat 
of the atmoſphere is alternately increaſed and "diminiſhed; eſpecially while ei- 
ther of thoſe prevails in its higheſt degree, which is rarely of long duration. 
Hence alſo phyſicians may learn, what frequent, evident, reciprocal oſcilla- 
tions may be produced in the human body, from the of ſpirit of wine 
mixed with its juices, and ſometimes driven through earteries, and heated 
by their attrition, then again freed from preſſure in the Wine, * by this 
means ee All which it will be enſp to ded 6. 


EXPERIMENT VI. 2 5 . 


86. The lighteſt and pureſt e oil of tu cine expands eve Oil of turfen- - 
in its bulk upon the. ſmalleſt increaſe of heat. Ty 2 wy tine dilatable 
87. This may be ſhewn by a ſpherical phial, terminating in a long narrow nes 
cylinder, the body whereof is alled to the be inning of the neck Sith the 
oil above - mention d; for immerging this y in a veſſel full of water of 
equal coldneſs with the oil itſelf, the oil remains at the ſame height; but 
placing the veſſel wit the water · and the glaſs-body over a fire, made in an 
iron furnace, in proportion as the water, and 888 the oil in the bod 
ows gradually hotter and hotter, the oil itſelf rites in the neck of the gl, 
1 as ſcarce to remain two moments at the ſãme height. That it ma 
obſerved to better advantage, the phial may be kept thus till the water is 
in the veſſel, when the oil will remain at a ſtand, and riſe no higher, nor 
even fall, though kept a conſiderable while in the boiling water. - And though 
the fire about the veſſel be increaſed, ſo as to make the water boile more 
ſtrongly, the oil will ſtill remain unmov'd in the glaſs. Nay, even the mer- 4 boiling beat 


curial thermometer does not here riſe inthe leaſt; whole abundantly +} by _—_ 
can wr th 


mations in all kinds of obſervations and: all for of hot _ "And without cos 


bs 


* 


* 


The Theory of CunmisTay, | 
ſioever the fire be increaſed. Vet this excellent diſcovery may receive a con- 
ſiderable improvement, from what M. Fabrenbeis has obſerved, viz. chat 
the heat of the ſame boiling water is always regularly greater, by how much 
the weight of the atmoſphere is greater which preſſes on its ſurface; and again, 
that the ſame heat of the boiling water diminiſhes, as the weight of the in · 
cumbent atmoſphere ow leſs. Hence, in marking the degree of heat of 


boiling water, it will be neceſſary to note the weight of the/atmoſphere at the 
ſame time, by the barometer ; otherwiſe no certain meaſure will be 3 ; 
In the mean while it muſt be allow'd true, that boiling water, white the 


weight of the atmoſphere remains the ſame, becomes no hotter; whatever 


The different 
| weight of the 
atmoſphere. 


increaſe be made of the fire: with which emendation M. Amenton's rule will 
for ever hold true. If the greateſt difference of the weight of the atmoſphere 
be three ounces, the greateſt degree of heat in boiling water under thoſe diffe- 
rent weights will be eight or nine degrees; from hence the author evidently 
deduces, that by how much the particles of water are more compreſs d to cact 

other upon increaſing the incumbent weights, by ſo much the more fire is re- 
quired to make them recede from each other; wherein ebullition conſiſts. 
Hence alſo he finely concluded, that a thermometer applied in boiling water, 


would mark, by the degree of heat produced therein, the gravity of the atmo- 


ſenſible ebulliĩtion rai 


R at that time; and conſequently, that this might be accurately enough 
ound at ſea, where the common barometers are too much ſhaken to be 
of uſe, by marking the ſeveral degrees of increaſe of heat on a thermometer ; 
which would not be difficult to effect. Hence alſo, it may be inferred, that 
our atmoſphere itſelf is the more heated by the ſun's rays, by how much it 
is the more preſſed, that is, the nearer it is to the ſurface of the earth; and 
the leſs, by how much the preſſure of the atmoſphere is leſs, that is, the 
higher we go from the ſurface of the earth. This is alſo confirm'd by-expe- 
riments; which ſhew that on the tops of the higheſt mountains moſt ex- 


poſed to the ſun, and never cover'd with clouds, an intenſe cold ſtill prevails, 


{o that the ſnow remains ſolid, and unmelted by the action of the ſun- beams. 
The like may be further evinced from an eaſy experiment: under a glaſs re- 
ceiver of an air-pump place a phial full of water, warm in 96 degrees, ex- 
tract the air RT and as the atmoſphere diminiſhes, | you will find a 
in the water; which will be ſuppreſs'd again, as ſoon 
as the air is re-admitted into the veſſel. Hence again we may note at what 
degree warm water begins to boil, according to the ſeveral degrees of the 
weight of che atmoſphore, mark'd on the gauge of the air pump. Many 


extraordinary diſcoveries might undoubtedly be made on this principle. One 


ail mea · 


fared. 


be preſs d, as if it had ten inches more than the common atmoſphere 


ordinary, on this 


conſiderable thing I cannot forbear mentioning: If water and air beinclo#d 


in Papia's 08 out of which nothing can eſcape, and thus made to boil, 
the water will be expanded r, and the air +: conſequently the water will 
it ; ſo that N water in this engine, will be thirty degrees hotter than 

ingle account; to ſay nothing of any further inealeſcence 


cauſed, by the motion and : attrition of the particles of water and air within 
one another in the veſſel; ſo that tis no wonder ſuch ſurprizing effects 
ſaou d be produced. If now we would examine by the balancè, what the pro- 


protion 


4 
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kai is to the Gant vikap i it was 

vrocee 2 filled the glaſs & up to the top of 
the . when the water, rb eil, and air, were at 52 degrees of heat by 
Fabrenbeit's tlier z and when the water boil'd, and the oil-ceaſed- 


riſing, the degree Bi the demon was 2 12; at which time the oil had 7 


riſen in the neck to that mark. If, now, I weigh the veſſel thus far fil d 
with oil, again reduced to 52 degrees of cold, and then emptied to the body, 
and again weigh the oil in the body, I ſhall find the oil expanded to a large 
part of its bulk. Yet it may be | PIOPEr to note, that no regard is here had to 
the ſpace by which the how /> ofthe glaſs is dilated; which having been inti- 
a above, Coroll. II. Exper. V. I l for the future take no notice of. 
88. If it be aſked, why 1 here undertake preciſely to define the limits 
of the heat of boiling water in oil of turpentine, which I did not in the 
former experiment; my anſwer is, that ſpirit of wine boils with a much leſß 


fire than water; but as ſoon as the boiling begins, its expanſion can no longer 


be meaſur'd. See Coroll. V. Exper. V But oil of turpentine, though much 
lighter than water, cannot be brought to boil by the greateſt heat of boiling 
water, but remains perfectly at reſt in this degree c of heat 3 1 0 the Un. 
tion may conveniently be mark'd in it. | 


89. In the mean while we may obſerve . very e in 


the phznomena of boiling liquors. Spirit of wine boils ſooner than water in 


a ratio hereafter to be aſſign'd; yet water: boils much ſooner than oil of tur- 
pentine. May this be a cribed to an affinity between fire and inflammable 
oils; or is it rather owing to the greater or leſs weight of the boiling fluid; 

or laſtly to the greater or leſs tenacity of the parts, and their 8 with 
one another ? You will find hereafter a multitude” of things alledg d, in 
order to ſolve theſe queries; by which I believe it will appear, that all 
the above matters are to be taker into che conſideration; and further that 
the TAN ofthe NM of the We is here of ſome rm er 
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| 90. "Pe mn being katy heated, dilates 1 a at « proto The rarifec- . 
increaſe of fire; and this every way, and in its whole» bulk. This may ien „ 


4 


alſo be fhewn in a. glaſs-body, where the dilatation is ſufficiently con NE 


ſpicuous, as extending to Ar of its whole bulk: for from the göth degree 
of heat to the 212th, it keeps continually aſcending; but arriving at that de- 


gree, boils, and . * having - now: gn ng: e 
aboye-mention'd. 


1 5 1 33 
EXPERIMENT . 3 


1 | Quickſilver eaſily dilates be the . of beat. This app 
Dan. Gab. Fahrenheit. The lower cylinder of chis thertnometer 
reac to the mark O; from whence the en 


l h 2 
00 — Newton's Optic, Exper. 7, 
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. * 
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The IG 
by an elegant thermometer made at my requeſt, by that excellent tion of quick- 


er in boi 


— 
11124 parts of mercury, which in the utmoſt cold obſeryed- in Leland, 


= Fr | ner if this be immerged in A vel of water 
1 | ; ated, the mercury will be found continually to aſcend till the water come 
E to boil; upon which the mercury remains immoveable, having reach'd 
the number 212, and ſomewhat more; ſo that ſetting aſide the dilatation 


; of the glaſs, it now poſſeſſes 11336 ſpaces, of which in the greateſt cold it 
| ay e 11 1 ow Fr Nec: ar _ — n is See 
l | . N N 0 vv et £6 

3 TH. conotuant'h arent 
1 The rarifacs 92 Aſter the fame manner a ſtrong lixivium of es mite; and of fix d 
ton of other alcaline ſalt, is expanded by heat; and even all liquors that have hitherto 
4 liguer, 1. been try d; ſo that air, ſpirit of wine, oils, water, ſaline ſpirits, lixiviums 
3 of ſalts, oil of vitriol, and mercury are ſubpect to this ork nen 
A e DOR OL DART es) eee 
4 7 The 95 which dilates theſe bodies ene gl and all l oi 
Ws and tt rus enters the dns compte EP | Ho my 


941 The end ck alfo ariſes from chat eitel called heat, or fire 
0 sc HOLIUN. 


it 18 11 therefore, I. ſhall. call chat Wa Boks he LE mia, 
has this property of n ſolid and fluid bodies, and dilating them 
ſo as to take up more ſpace, by the name of fire. In effect, I do not re- 
member any body hitherto known, which has all theſe conditions except . 
fire alone. On the contrary, fire is never known to be preſent 1 in any body, 
but it immediately produced theſe two effects. Add, that in proportion as 
it is increaſed, the expanſion of bodies is alſo increas d. Now ſuch. a cri- 
terion ſuffices, i in on matters, to denote and diſtinguiſh particular bo- 
dies by: nor are other marks but of this kind for that purpoſe; 
0 wicking ſome f ifol ph iloſophers may imagine: It therefore imports 
us carefully to' denote thoſe properties, which we are able to diſcover in 
fire; the firſt of which ſeems to be, that it exiſts rte _ ws, ww 


Nein ne e by the following experiment. | 
EXPERIMENT IX. 6 


. In the e eee place, 1 ay one deals. 1 upon an- 

" other, both of them being cold, and preſs the upper on the lower, by 1 lay 
a weight thereon; then rubbing the one — over the other by 2 
5 motions, they will firſt grow warm, and at gth hot; ſo as in a ſhort 
time to emit ee, and r red-hot, gs taken ras RON 


ment fire. * 1 19 32 2 3 „ 1 5 WF 55 1 27 DEL RN & AS A? 5 Bs . 
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97. "This «att of fire will hold in every ſeaſon; nor does it matter; 
whether the weather be hot or cold, excepting that by how much the bo- 
dies are contracted by cold, the * heat e ben conceive 1 ſuppoſing 
other cireyniltaroes the ſame, 


5 "COROLLARY It 7 


gs Nor is 1 any place wherein the ſame effect will not obtain, ec 


ther on the tops of the higheſt mountains, or in the deepeſt caves ; in the 
warmeſt or the coldeſt place; though the heat ariſes quic er and ſtronger in 


dry, and flower and in a leſs degree in moiſt 1 55 : and the 27 wa, * 
be e Jp wy kind of ſolid bodies. ; . 


Aer h COROLLARY Ul. 


99. 3 bodies may be heated by mutual friction in a 3 8 
as fully appears by accurate experiments of the ingenious Mr. Hauk/bee; which 
have alſo been happily improv'd 85 my worthy collegue, J. G. s *Graveſande, 
who ſeems. to have been form'd for ſuch e and * whom 1 
ee is en day: enlarg d. + | 


COROLLARY I. EC 


100. But 8 is nothing more worthy of notice, than chat fire ae 
after the manner. above · mention d, ſhould penetrate all kinds öf bodies, 
even the denſeſt; warm, expand, burn, melt, make them ſhine, glitter; - - 
and, in fine, perform all the effects known to be produced by true fire. 
Yet it is here generated without any pabulum, or without any pre. exiſting 
fire, whence it might be raiſed ; as in the uſual manner, where fire is kin- 
dled from fire, flame n flame. * 6: nens W conclude, 
that this matter i is real fire. | 


el COROLLARY v. 1 


. 


# 


101. It VOIR as by conſtant obſervation, that by how much the bo- I 7 ws 


dies rubb'd on each other are harder and more rigid, the ſtronger fire they 
prog uce by their mutual attrition; ſo that the ſame body, as it is ſofter or 
rder, generates a very different degree of heat. Iron heated red-hot, fo 
as to be ready to b left to cool ſlowly in the air, in the middle of 
ſummer, becomes very ſoft and flexible; but if inſtantly immerged in cold 
water, its parts, which had been moved and made flexible by the fire, be- 
come compreſ d by the ſudden contraction, and are made to cohere: muck 
cloſer 8 by which means the metal becomes extremely hard, rigid, 
and elaſtic. . It is known. alſo, that iron thus harden'd by cold, becomes 
fitter for ſtriking fire, than if it had been ſoſten d. If the hard maſſive 
axle-tree of a wind-mill be driven too vehemently round by a tempeſtuous 
vind, in irs en th 120 e but by the * 


* 
* 


% 
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tion of lead there is leſs danger of burning. By nimbly ſtriking a hard 
piece of ſteel againſt a flint, ſparks are conſtantly produced; which would 
not be the caſe if the colliſion were made with ſoft iron (g). Hence, alſo, 


(g) Sir Jae Newton, and the Engl; phi- 
loſophers, account for the fire ariſing upon 
{ach colliſion, on a different principle. They 
ſuppoſe it produced by putting the ſulphurous 
particles of thoſe two bodies in a vehement 
vibratory motion ; by virtue of which motion 
they become hot and lucid, i. e. affect us with 
the ideas of heat and light. | 
Bodies of any kind being violently moved 
againſt one another, will grow hot by friction. 


and this to a conſiderable degree; which 


ſhews; that all bodies have fire in them. For 
fire may be put in motion, and ſeparated from 


a body, by ſuch rubbing; but can never be 


generated that way “. 


Quickſilver is allow'd the coldeſt of all 
fluids ; infomuch that many, ſays Mr. Boyle, 


deny that it will produce any heat by its 


immediate action on any other body, and 
particular on gold : but ſeveral trials have 
* affyred me, that a particular mercury may, 


«© by preparation, be enabled ſuddenly to in- 


* finuate itſelf into t e body of gold, whe- 
«© ther calcined or crude. and become mani- 


« feſtly hot with it, in leſs than two or three 


minutes F.” TE 25 
„That quickſilver contains fire, is evident 
% hence, that if you ſhake it about in an ex- 
** hauſted glaſs, it will appear all luminous. 
But for this experiment, tis neceſſary the 
«« mercury be very pure and defecate : if it 
have no tin mix'd with it, you may purge 
it with boiling-hot vinegar 1.“ 
.. © By an almoſt momentary percuſſion, with 


no great force, the parts even of a vegeta- 


ble may not be only intenſely heated, but 
brought to actual fire; as we have tried by 
*« ſtriking a good cane with a ſteel, vr the 
* back of a knife; for upon this colliſion, it 
«would yield ſparks like flint. *So likewiſe 
by ſcraping a good loaf of ſugar, with a 
* knife, numerous ſparks will be produced; 
% but upon the collifion of a flint and Reel, 
** not only fire, but even vitrification, which 
the chemiſts eſteem the ultimate action of 
«© fire, is -inftantaneouſly produced: for the 
„ ſparks which here fly off, are uſually real 
and permanent parcels of ſtones, vitriſied by 
% the vehemence of the motion. And that 
< this vitrification may be of the ſtone itſelf, 
F though ſteel is of a far more fuſible nature, 
Jam induced to think, becauſe flints will, 


* iGraveſand Phyfie, Elemen ent. 75 + 
7 PCravy/and ibid. Me TIN 1 
„ Grave/and Element. Phy/. Math. 1 


* 


a glow - worm; and in ru 


« by collifion, firike fire with one another. 
«+ The like alſo. may be done with rock- 
« cryſtal, and even with diamonds, , on the 
4% mill whereby they are cut; though fire is 
„% not allow'd to fuſe them ||.” 


A large glaſs tube, rubb'd on a linen or 
woollen cloth, will emit light in the dark; 


and the tube thus heated, acquires a ſenſible 
elefriciey*% chore te Ws) 
A globe of glaſs eight or ten inches in dia · 


meter, being put in a frame where it may be 


ſwiftly turn'd about its axis ; will, in turning, 


ſhine, where it rabs againſt the palm of the 


hand applied to it: And if, at the ſame time 


a piece of white paper, or white cloth, or 


the end of one's finger be held at the diſtance 
of about a quarter of an inch from that 


part of the glaſs Where it is moſt in motion; 


the electric vapour excited by the friction of 
the glaſs againſt the hand, in ſtriking againſt 
the paper, cloth, or finger, will be put into 


ſuch agitation, as to emit light, and make the 


white paper, cloth, or finger, appear lucid like 

will ſometimes puſh againſt the finger, ſo as 

öð 
We muſt add, however, that the globe is 


to be firſt exhauſted of air; in which caſe, 


both the inner and outer-ſurface will a 


all luminous: if it be not exhauſted, there 
will no light be ſeen. in the body itſelf, but on 
bodies at a ſmall diſtance from it. OT 


Hence, and from ſome other 


| s of 
the like kind, .Grawe/andinfers, that the glaſs 


has a kind of atmoſphere in and about its ſur- 
face, which is excited, and put into a vibra- 


| tory motion hy the friction; by which mo- 


tion the fire contain'd in the glaſs is expell'd ; 
and that this atmoſphere, and fre, are more 
eaſily put in motion, and diſcover themſelves 
more readily, upon the abſence of the air tt. 

Mr. Boyle furniſhes various inſtances of the 


effect of friction in the production of heat: 


Having cauſed a piece of iron to be turn d, 
«© and placing my naked hand ataconvenient 
« diſtance, to receive the little fragments, as 
« they flew of from the rod; they were ſo 
« intenſely heated, by the quick action of 
« the tool upon them, that t ſeemed al- 
« moſt like ſo many ſparks of fire. And an 


ng out of theglaſs, 


Pg 


« expert workman in braſs aſſur'd me, that | 


« the heat in the little fragments thrown off, 


Boyle Mech. Prod. of Heat. „„ 
Boyle Effefts of Languid Mor. BR 


Newton ubi ſupra. 13 Cid. 
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485 
* 


we find that if any ſoft body be put between two hard ones, the ſtrongeſt 


attrition will ſcarce produce fire; but as ſoon as ſuch oft body is worn out, 


8 when he turn'd that metal, were ſometimes 
very effenſive to his eyes; and that, when 
« he employ'd a rough tool, which took off 


6 


„ hement, as not only to ſcorch his eye-lids, 
«© but the hard ſkin of his hand“. 
Of the mechanical production of heat. 

Many philoſaphers have aſſerted, © That 
heat is mechanically producible, which ap- 
* pears probable from a'confideration of its 
nature; which ſeems principally. to conſiſt 
ijn that mechanical property of matter called 


© z0tion ; but which is here ſubje to three 


“conditions, or modifications. 


_ © Firſt, the agitation of the parts of the 


body muſt be vehement; for this diſtin- 


guiſhes the bodies ſaid to be hot, from thoſe 


* which are barely fluid: thus the particles 
„of water, in its natural ſtate, move ſo 
* calmly, that we do not feel it at all warm, 


e tho' it could not be a liquor unleſs they 


« were in a reſtleſs motion ; but when water 


comes to be actually hot, the motion ma- 


<« nifeſtly and proportionably appears vehe- 


«© ment, ſince it does not only ſtrike our or- 


gans of feeling briſkly, but ordinarily pro- 


* duces numerous very ſmall bubbles, melts 


* coagulated oil caſt upon it, and affords va- 


„ pours, which by their agitation aſcend into 


the air. And if the degree of heat be ſuch 


„as to make the water boil, then the agita- 


© tion becomes more manifeſt, by the con- 


*« fuſed motions, waves, noiſe; bubbles, and 
other obvious effects excited therein. Thus 
« in a heated iron, the vehement agitation of 


parts may be eaſily inferr d from the motion, 


and the hiſſing noiſe it makes with the drops 
a duaces, 1) That heat is motion: not, that 
© Bat though the agitation! be various as 


of water that fall upon it. 


« well as vehement, there is yet a third con- 


dition required to make a body hot: which 
*. is, that the agitated particles, or at leaſt 


the greateſt number of them, be ſo minute, 


as to be ſingly i»/enfible. Were an heap 

vchemently agitated by a 

** whirlwind, the bulk of the corpuſcles would 

keep their agitation from being properly 

heat; though by their numerous ſtrokes 
a 


„ of ſand to 


upon a man's face, and the briſk commo- 
tion of the ſpirits, and their ſmall particles, 
** which may thence enſue, they may perhaps 
9 produce that quality . LIES Lek 3 


The /econd_ condition is, that the dba 


«« mination be very various, and tend all man- 


© ner of ways. This variety of determina- 


Bali Efe#s of Languid Mction 


greater chips, he had found the heat ſo ve- 


| 24 ſo 
© tions a to be in hot bodies, both by 
* ſome of the inſtances already mention'd, 
* andefpecially that of flame, which is a body 
© by the dilatation of metals when melted ; 
„and by the operations of heat, exerciſed by 
hot bodies upon others, in what poſture or 


& ſituation ſoever the body to be heated there- - 


«© by, is 1 to them: thus a coal tho- 
% roughly kindled, will appear on all ſides 
« red, and melt wax, and kindle brimſtone ; 
whether the body, be applied to the upper, 
« the lower, or to any other part of it. 
Hence if we duly attend to this notion of 
e the nature of heat, tis eaſy todiſcern how it 
© may be mechanically produced ſeveral ways ; 
5 for, except in ſome few anomalous caſi s, by 
« whatever means the inſenſible parts of a- 


body can be put into a very confuſed and ye- * 


© hement agitation, heat will be introduced. 
* into'that body. And as there are ſeveral a- 
«« gents and operations, by which the heating 
% motion may be exci 


Various experiments may be reduced to al- 
“ moſt each of theſe heads; chance itſelf hav- 
1 ing, in the laboratories of chemiſts, afforded 
ſeveral phænomena, referable thereto f. 


Conſiſtent with this is the ſyſtem of the ? 


Lord Bacon: that noble author is ſo far from 
imagining any particular body neceſſary to - 
exhibit the phænomena and effects of fire, 
that he undertakes to aſſign preciſely the me- 


chanical cauſe of heat, and point out the 
means neceſſary to generate it in any body, 


without ſuppoſing any pre-exiſtent fire at all. 
From a particular enumeration of the ſeve- 
ral phænomena and effe&z of heat, he de- 


motion generates heat, or heat motion; tho? 


in many caſes, this be true: but that the very | 


— — is very motion, and nothing elſe. 
But th 
liar eircumſtances, which conſtitute it heat. 


As, (2) That it is an expanſive motion, here - 
by a body endeavours to dilate or ſtreteh into 


a larger dimenſion than it bad before. (3 


That this expanſive motion is directed cowards 


the circumference; and at the ſame time up- 


ward; 5 Which appears hence, that an iron 


rod being erected in the fire, will burn the 


hand that holds it, much ſooner than if put 


in laterally. ' (4) That this expanſive motion 


is not equable, and of the whole, but only of 
the ſmaller particlts of the body; as apfears 


from the alternate trepidation of the . 
+ Boyle Mechan. Origin of Heat, 


: ſo there muſt be 
«« ſeveral mechanical ways of producing heat. 


is motion he ſhews has ſeveral pecu- * 
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ſo that the ſurfaces of the two hard ones come to touch, fire immediately 


ariſes, So.if two iron-plates, ſmear'd with oil, be rubb'd over each other, 


of hot liqours, ignited iron, Dee. Laſtly, that 
this motion is very rapid. . 


Hence he defines heat, an expanſive un- 


4 dulatory motion in the minute particles of 
<< a body, whereby they tend with ſome rapi- 
_ ** dity, towards the circumfereace ; and at the 
« fame time incline a little upwards.” Hence, 
again, he adds, that if in ary natural body 
you can excite a motion whereby it ſhall ex- 
pand or d late itſelf; and can fo repreſs and 
direct this motion upon itſelf, as that the di - 


latation ſhall not proceed uniformly, but ob- 
tain in ſome parte, and be check'd in others; 


you will generate heat. * 
This ſyſtem is further ſupported by Sir /. 
Newton, who does not conceive fire as any 
particular ſpecies of body, originally endued 
with ſuch and ſuch properties. Fire, ac- 
„ cording to him, is only a body much ig- 
% nited, 5. e. heated fo as to emit light 
«< copiouſly : what elſe, ſays he, is a red - hot 
iron than fire? and what elſe is a burning 
4 coal than zed-hot wood? or flame. itſelf 


4% than red-hot ſmoke? '' Tis certain, that 


<< flame is only the volatile part of the fuel 
„ heated red-hot, 7. e. ſo hot as to ſhine : 
, and hence only ſach bodies as are volatile, 
«©, 7, e, ſuch as emit a copious fame, will flame; 
nor will they flame any longer than they have 
« fume to burn. In diſtilling hot ſpirits, if 
„the head of the ſtill be off, the aſ- 
« .cending vapours will catch fire from a can- 
% dle, and turn into flame. So ſeveral bodies 
„% much heated by motion, attrition, fermen- 
<< tation, or the like, will emit lucid fumes, 
« which, if they be copious enough, and the 
* heat ſufficiently great, will be flame ; and 
« the reaſon why fuſed metals do not flame, 
«« is the ſmallneſs of their ſume;-for ſpelter, 
4 which fumes more copiouſly, does like - 
«< wiſe flame. Add, that all flaming, bodies, 
« ; Oil, tallow, wax, wood, pitch, ſulphur, 
„e by flaming waſte, and vaniſh into burn- 
9: ih 


„ beyond à certain degree, emit: light, and 
« ſhine ; and is not this emiſſion perform'd 


« by the vibrating motion of their ? and 
« do not all bodies which {nail pure ter- 


«+ reſtrial and ſulphurous parts, emit light as 
, often as thoſe parts 


Rr C. 
yl Mech: Prod. of Hear. 


g imoak +. | 1 
4 "And do not all bd bodies, when heated 


- are ſufficiently agitated, 
Whether that agitation be made by external 
, fire, or by friction, or percuſſion, or putre- 


” $ Wien +, 


faction, or any other cauſe? Thus ſea-water 
« in a ſtorm, quickſilver agitated in wacuo, 
„ the back of a cat, or neck of a horſe -ob- 
* liquely rubb'd in a dark place, wood, fleſh, 
and fiſh while they putrefy, vapours from 
„ putreſying waters, uſual'y called ignts fatui, 
© ſtacks of moiſt hay or corn, glow-worms, 
amber and diamonds: by rubbing, ſcrapings 
«© of ſteel ſtruck off with a flint, &c 4. | 
„ Are not groſs bodies and light con- 
vertible into one another; and may not bo- 
dies receive much of their activiiy from the 
% particles of light, which enter their com- 
*« -pofition ? 1 know of no body leſs apt to 
* ſhine than water, and yet water by frequent 
+ me changes into fix'd earth ; which 
© by a ſufficient heat may be brought ine 
like other bodies ||. g 2 ride 
< It ſeems extravagant to talk of heating 
% cold liquors with ice; but I have eaſily done 
„it, by taking out of a baſon of cold water, 
** wherein ſeveral fragments of ice were ſwim- 
©* ming, ore piece or two, which I perceiy'd 
< very well drench'd with. the liquor, and 


« | ' immerſing them into a wide- 
« mouth d glaſs of ſtrong oil of vitriol : for 
„the menſtruum preſently mixing with the 


**.-water which adhered to the ice, produced 
«© in it a briſk. heat, ſometimes with a mani- 
< feſt ſmoke; and that ſuddenly diſſolvin 
«« the contiguous _ aud tho 
4 the next, the whole ice was ſoon reduced 
* to water; and the corroſive menſtruum be- 
« ing, by two or three ſhakes, well diſperſed 
6c through it, tbe whole mixture would im- 
1 mediately . grow ſo hot, that ſometimes the 
ve — phial could not be endured in 
« one's hand. | | 5 
Though oil of vitriol be one of the moſt 
« fiery: liquors yet known, and even performs 
« ſome of the opecations of fire itſelf, and 
4% thaws ice ſooner than the ſpirit of wine, or 


* any 3 yet having put a pound 


« of fine reQtified oil of vitriol into a ftron 
« glaſs phial, proportionable to it, we fou 
«« that, except a littlz-which was fluid at the 
top, it was all.congeal'd or cbagulated into 
%a mals like ice, though the glaſs ſtood in a 
% laboratory, where a 'fire was conſtan 
* kept not far from it, and where oil of vi- 
« triol very ſeldom, or never, has before, or 
„ ſince, been obſerved to congeal ſo much as 


* 1 
& a 3 1 1 >> * 4 2 3 3 
, * > 8 . 
x 2 x - ; 


nd conſiderable heat will be raiſed ; but after the ſides of the hard iron come 
to move briſkly on each other, an intenſe heat is 9 occaion ec. 

102. If the bodies rubb'd marker agree in other reſpects, that will al. 
ways be readieſt to yield fire, which co of the denſeſt matter ; and that 
the moſt backward which is the rareſt ;. a property which holds univerſally 

in the generation of fire. But all circumſtances correſponding, a denſer and 

ſofter body, ſuch as lead, will not yield more fire by attrition than a lighter, 
but more rigid one, as iron: ſuppoſing the two equally rigid, the heavieſt 
will prevail. Hence it r why the Indian Sideraxylon, a wood meſt 
remarkable for its hardneſs and weight, not only ſerves them for weapons, 
but for the 1 J .cl fire, by rubbing two pieces ſtrongly againſt each 
other, Add, that fire will be raiſed the ſooner by attrition, by how muchthe 
bodies rubb'd are harder and more weighty : thus the collifion of flint and 


* 


ſteel yields fire in a moment; whereas inlighter and ſoft bodies this requires 
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104. But the chief condition neceſſary to the producing fire by attrition e ne © 
3 — the bodies, which are rubb'h on each #5) to this end, rel ſtrongly cauſe. 3 
51 0 againſt each other at the time of the attrition. For if an iron- plate 
de laid on another, ſo as only to preſs it with its own weight, and in this 
caſe the upper be moy'd, or worked on the under with à certain recipro- 
cal motion, ſome heat, though only in a ſmall degree, will be produced in 
each: bur if ten pound weight be laid on the upper plate, and it be thus | 3 
work d with an equal motion as before, a much greater heat will immediatel; | 
be perceiv d; and by thus increaſing the weights, the heats produced will 
Rill x remain the ſame ; ſo that at length, fire may be 8 an inſtan- 
taneous motion or ſtroke, provided the two bodies be preſs'd ſtrongly, and 1 
mov d ſwiftly on each other. ee of the like kind, we have already  _ 
obſerved, obtains even in the particles of fluids, 
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e e eee, 
10g. Laſtly, it is to be obſerved, that this fire, from attrition, is ſo much 2. 8h17 
the greater, as well as ſooner produced, by how much, all other cireum- | 
ſtances being ſuppoſed equal, the motion of the hard particles is the ſwifterz 

ſo that a very flow motion ſcarce generates any heat, while a quicker imme- _ 

diately produces a very intenſe one. Graſp a rope cloſe in your hand, and 

at the ſame time draw it ſlowly along, and no heat will be perceiv d; bur 

as ſoon as the hand is made to paſs rapidly along it, a burning heat will be 

felt. So a knife, however vigorouſly preſs d on a threſhold, or a grindſtone, FE 

will ſcarce grow warm; but if nimbly agitated backwards and forwards a- 

long the ſame, produces a vehement heat; ſo that if applied on a grindſtone 

briſk Hkly driven round, it may be made red-hot, provided it be ſtrongly held 

down, and yet the grindſtone all the bar” : will ſcarce grow warm; becauſe 
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The three os. Fromthe whole ix follows, that wherever the three aboye/metition'd 
 cauſe1 of fre | eaſes concur, the intenſeſt fire may. immediately be produced from the cold- 
Gee % eſt bodies. For if two large maſſive orbs of hard iron, be preſs'd. together 
| by a weight of a million pound, and fwiftly agitated by a powerful mover 
over. the ſurfaces of each other, a furious heat will inſtantly be produced in 
either urb. Thie is evident in wind-mills, when a, dry axis is-yohemently 
driven by a whirlwind on à dry ſocket, which 5 immediately raiſe fire 
and flame; whereas the motion here can be but flow by reaſon of the 
ſmall diameter of the axis. The ſmall ſhavings of iron ſtruck off by a tur- 
ner will burn the hand; and duſt of wood will do the ſame. May we 
N not therefore ſuppoſe, that towards the centre of the earth, where the ſub- 
jacent bodies are preſs d with a vaſt load of ſuperincumbent ones, ſo that of 
acceſſity they muſt become extremely denſe, à moſt. vehement fire mult be 
produced by ſo extraordinary an attrition? And muſt not ſuch fire be con- 
v... ̃ͤ ͤ . By. all-this. in appeares that. we can 
highefl degree never 8 laſt and higheſt de ” 4 fire capable of being produced by 
 undetirmined; attrition ;, for though it were poſſible to aſſign which was. ky er * | 
PH che hardeſt body, Jet there is no aſcertaining, the utmoſt weight;..;nor can 
"0 we aſſign any, higheſt degree of motien.: conſequently. they : no ſuch 
beat, but that a, greater may be raiſed. 
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The interpofi- 107. But if in the preceding experiment ſome liquid be continually in 
, terpoſed between the ſurfaces of the two compreſs d moving Bodies, no con- 
facher of ſiderable heat will ariſe, comparable to what would have been, it ſuch com- 
N preſſion had been wanting. Of this we have inſtances enough every where. 
| t may ſuffice to mention that of the eee on which if the blade of 
2 knife be applied when dry, it preſently, grows warm, creeks, and fre- 
quently emits ſparks ; but if a 2 gh water, oil, on ſpirit, be put between, 
nothing of this will ordinarily be obſery d. Tis known, that the axcs of 
wheels, if ſmear d. with oil, will ſcarce grow hot; but if * and made to 
turn in a dry ſocket, they preſently creck, ſmoak, grow hot, and at laſt 
catch fire. Whothas:not- heard, as we have already mention d, that wind- 
„ mills have ſometimes been; ſet. on fixe, and burnt down from the like cauſe, 
vi. the want of due greaſing ? But there is no inſtance where this appears 
more manifeſtly than in gincingot glaſs; where neither the diſh, nor the 
lens to be ground, grow hot, unſeſs the watery, or unctuous medium made 
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the other properties neceſſary for generating ſire by frictiun will yet afford 
none; and > they be: left at ** Sl return to the temperature ofthe am- 


bient air. This we learn from vaſt heaps of iron, which how hard ſoever, 


and preſs d by ſo great an incumbent load, yet become no ne Shan the 
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1 De Theory of CunMietay. 
_—_ muſt neceſſarily be found equally diſtributed in ſuch place; but it does not 
= any way appear that this, Whatever it be, afford the alt! indication of any 
heat produced: ſo that the light here generated by the ſhaking, may pro- 
bably be of that kind, which we have already ſpoke of in the A 0 of 
light, as a ney of fire. Hence we apprehend that light, and 
fire itſelf, can ſcarce appear to us under the form of fire, without the — 5 
current action of ſome ſolid bodies; but can freely paſs through all ſpaces 
J Without betraying any of the uſual effects. In reality, it appears, that the 
ogy further weaſcend from the common ſurface of the earth as upon high moun 
B tains, here there are no meteors to hinder or diſturb the equal action of 
the ſun's rays,” which all ſtrike directly, and · with their full fore, on the 
oppoſite bodies, here no hear is percei a, but all things ſeemextremely cold. 
In fine, as we aſcend nearer to the ſun, and further from the earth, where 
1 and exhalations are ſcarce found to mount in any ſenſible de- 
Free, yet there water, if any riſe ſo high, turns to ſno w. and even remains 
o on the tops of mountains in the middle of 1 : ſo that it ſeems; 
if where there is no hard corporeal matter to reſiſt fire, and where there is 
nothing capable of exciting an attrition, there fire, though it is preſent, is 
found atent and inactive. Conſequently as the higheſt mountains are ſcarce 


1 ſemi-diameters of the earth high, and yet the cold increaſes ſo conſide- 


* at ſo ſmall a diſtance from the centre of the earth, and upon ſo ſmall 
an approach towards the meridian ſun, and where the gravity of the atmo- 
ſphere is ſtill found ſo conſiderable, what ſhall we think would be found if 
we could make obſervations a thouſand times higher; or if oy relation 
thereof could be ſent to u? 

112. So far as we, who know but little af mane WEE to dun; 
all motions ap to decreaſe the more, by how much we aſcend highs: 
from the 3 ſo that the uppermoſt. places enjoy a perpetual quietude 
and ſilence. Lens the ſame trees, produced from 2 ſame ſeed, and planted 
| k on the ſame mountain, with the ſame aſpect towards the Tar" are always 
found biggeſt at the foot, and ſmaller and drier the higher we advance to- 
be . wards the top. I have ſometimes wonder d upon reading what the ancient 
cal and an- alchemiſts relate, viz. that in pure fire there is the utmoſt ſilence and abſo- 
cient cui Jute reſt, and even that God reſides therein; from whence©he ſends out his 
Pe? Y fre. miniſtring fires to move and vivify bodies, which otherwiſe would die by 
| their inactivity; thus performing the orders of the Almighty Maker. To 
; thelike eee ee ancient Jews: 1295 ee 
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Suddenly pro- coldeſt, hardeſt; and heavieſt bodies, by mere force of violent friction 5 a0 
daced, by the li hteſt, ſofteſt, and coldeſt fluids, is daily ſhewn before our eyes. Fe | 
3 a large ſolid i iron ball ſhot, in the winter time, from a cannon'c 9 with 
lle flaidi. gunpowder, it will fly 600 feet in a minute through the — air, which 
makes a greater re ce e RY Ins oy 


'® We. 3. 185 bi coded 5 18. C. a Lie. n by 
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De Theory If babe n'y. 8 e 
which caly't moves 22 2 feet; whlllt at the ſame tended enſes the air {7  _ 
with ſo much violence, as to throw down every trees, break 40 5 
their branches, and beat buildin nes, Sc. to heh Pig. nd ind 0h. Hence it 
appears,' how much' friction the' ball muſt have W 9 in its paſſage, 
which, by the way, did not proceed in a right line, but by its whirling 
motion continually deſcribes acycloid with every point of its body. When ic 
falls it is found quite hot; notwithſtanding that, in its whole wenge it had 
continually met with new cold air, and conſequently muſt have Toft every 
moment ſome parr of the heat it had acquired. This heat of the ball week 
not have ariſen from the flaming gunpowder, whereby it was exploded, 
ſmce it only remain'd in that Ni an incredibly ſmall ſpace of time, hardly 


the —=—= part of an hour, in which time it is by no means credible ſo ſolid 


a ball ſhould have acquired ſuch a heat; which is much more naturally. ac- 
counted for from the great attrition of the ball, driven with ſuch a velocity 
againſt the air, and repell'd by a wind, which 27% times ſyifter than 
the ſtrongeſt wind hitherto obſerved.” | 
114. It appearing then, by all kinds eee thar fire may Fo im- The ue 

mediately produced: by the "friftion of any kind of body, at all times in r 
every degree of cold, and every place, where trial has kiceerth raw ous med 
provided the three phyſical conditions above- mentionꝰd be found; we | 
TI Ren neee emen nature of 

re. 
115. And firft, that fire, as hitherto:kawwn, is preſent i in all laces, tho 
not 2 diſcoverable by us, when we look for it in the vulgar 5 manner; ron her, 
for the beſt thermometer always ſhews, that in the higheſt; degree: of cold a 
aboye-mention'd, there is always ſome heat remaining, though it be uſually 
miſtakenly ſuppoſed, that there is no fire left, when the e er ſinks 


to O. 
116. Mb is e ebhh Bennie i t 8 ſpace, but found e diſtri- et wan © 7 52 
buted in all bodies, eee eee, if a very ſen- Me 


ſible thermometer be a aer the extremity either * winter, 

to a glaſs veſſel in which is a Turriceilian vacuum, where any one would 

perhaps imagine, that there is more fire contain d, and at the ſame time the 

thermometer be applied to the heavieſt of all bodies gold, we ſind the very 

ſame degree of heat and cold in both; provided both of them had continued 

long enough in in che air, without any change therein as to the degres of heat and 

el This I have never found any body could believe at the firſt relation; | 

| but the truth and certainty of it is oficiently made appear by the following . 5 
experiments. In a ſharp: 1 . | 1 

hauſted receiver, air, pure alcohol eſſed oils, diſtilled oils, water, N 

viums of various ſalts, ſpirits from ſalts, quick - filver, lers, 

duſt of metals, ſand ä and found the ſame degree 

of heat and cold in them all, without the leaſt difference. 
117. 1 have not therefore found there is any ſpace in name deſtitute of 1. f, pace, 

fire; nor have I, with all my endeavours been-able-to diſcover any body, en- | 

dued with ſuch power by the Creator, as to attract this fire, e pA: 

ſtributed, 

(!) Mariatte, Di | | ; 


but, by all Thaye been able to obſerve, it Ich rs, that if either 
o 
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ſtributed, and ſix it to itſelf, ſo as to have more than its ſhare thereof: in 
fine, I do not find that there is in nature any ſuch thing as a IEP of fire; 


or the mixture of bodies come to be at reſt, the fire they had conceived be- 
come again equably diffuſed in proportion to the ſpace as before. Nor does 


it ſignify, whether ſuch ſpaces be void, or full of matter, or what kind of 


bodies it be fill'd with. Here ſome will be apt to cry out, that I am dealing 


| inchimeras, and alledging things, not only vain and falſe, but contrary to 


common ſenſe and experience, which manifeſtly ſhews that iron, in winter, 


1 5 


is colder than feathers, and quickſilver than alcohol. But let it be conſi- 
dered, I am not here 1 7 of fire appearing to the ſenſes by its degree 
of heat and cold, but of fire 


iſcover'd by that characteriſtic above ſettled, 


of rarifying bodies: as for that greater degree of heat, diſcoverable in alcohol, 


than in quickſilver, or ice, I'fhall endeavour to account for it, after having 


treated of the different manner, wherein ſolid and rare bodies are affected by 


heat and cold; to do it now would be to treſpaſs againſt my method. An- 


other thing that may be alledg'd in favour of this doctrine of fire is, that 
the fire thus equably diſtributed, by means of reſt, through all places, is ſcarce 


{| — at all; by reaſon that things which are every where perfectly the 


and do not diſtinguiſh themſelves by any diverſity in them, uſually 


45 aſs for nothing at all; as would eaſily appear, if there were at any time 
ſuch a degree of fire, as ſhould make no change in any fluid or ſolid body; 


Fire tenths wo 
nually in mo« 
tion. 


for no one would then think either of fire, heat, or cold; but as ſoon as the 
fire ſhould be ſo far increaſed, as to render wax a little ſofter than before, 
they would immediately begin to ſuſpe& ſome acceſſion of heat or fire; be- 
cauſe they know that wax is — uiſied by fire. And from this miſtaken 
opinion it ariſes, that mankind conclude, whenever fire becomes more 
manifeſt by its effects, that ſome new: fire is generated either by art or 
accident. Fa e ee | . 55 INOS 
118. A third point deducible hence is, that this fire, thus diffuſed thro? 
all ſpaces and bodies, is continually in motion; for who will pretend to aſ- 
fign the laſt point of abſolute cold, that is, the perfect reſt of fire? but the 
ſmalleſt boginning of fire, or heat, or rarifacting power, immediately begins 
to expand all bodies, and remove their parts from their natural cloſenefs; 
and as long as it does thus; hinders the proper coheſion of the elements? 


all which plainly ſhews, that there is a real motion exerciſed in them. And 


hence it appears probable, that fire is always contained, as well as it is always 
in motion or action, both in vacuo, and in the void ſpaces of ſolid bodies, as 
in ſo many veſſels, and thus continually produces certain operations inſepa- 

rable from. it all Which principally aim at this, viz. to remove the ele- 
ments from one another, and thus make the fire expand itſelf more equa - 
bly. In the mean while it is no leſs certain, that the particles of the matter 
are continually endeavouring to draw nearer each other; and thus confine the 
void ſpaces between them Kill more and more; and conſequently extrude the 


tre contain'd therein, as much as may be, by deſtroying the equilibrium. 
Thus there would be a perpetual action and re- action between the fire in the 

pores, endeavouring to expand the particles, and the natural endeavours of 
1 : Sv Dy” | bodies, 
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bodies, whieh tends to make them contract more eloſely. Aſter this tan» 

ner, therefore, may all bodies, placed in. immenſe ſpace, be divided into 

fire, which expands them, and- bodies which are continually ſtriving: a- * 
the ſeparation, of their elements: thus the two principles, the one ex- + 

panſive, the other contractile, prevail through all bodies, and become the | 

cauſes of amultitude of corporeal actions, whoſe power or energy, therefore, 


be conceived from the idea we have hitherto had ak them, and is 
ec known by none but God himſelf. | 
119. The more a man-conſiders-this, the more certain it appears, that * Fire hs not 


cannot. penetrate: into the laſt and leaſt elements of bodies, but is repelled penetrate the 
therefrom, as often as it attempts it; and this with the more force, by how tand of 
much it endeavours to penetreate more forcibly. By this means there muſt _. 
ariſe a kind of attrition betwixt fire and other bodies; and conſequently fire 
is never 5 lod d in the proper ſubſtance of bodies, but only in the interſtices, 
which t between the particles, even of the moſt ſolid bodies. In effect, 
the nur of Democritus, called impenetrability by others, appears ſo ef- 
ſential to fire, and all other bodies, that in all the experiments which: have 
hitherto been made, it ſeems inſeparable therefrom, | 
120. We are to conſider, that while the fire here diſeribed, W Wind no gr | 
ing within the pores. of bodies, is not moved, or acted on by any G- 4e of | 
— cauſe, it does not diſcover itſelf by any effect; becauſe it can go out _ E 
of the pores, as eaſily. as enter, and therefore will make no great altera- : 
tion in its action on the containing body; finee! it appears to be reſent, 
and act equall 22 every where. To conceive the more readily —— 
take a very ſenſible thermometer, and note the degree of heat W 
thereby: then apply ĩt to the mouth of a of large bellows, and blow- 
ins briſkly therewith: againſt the ball of t thermometer, you would na- 
turally expect that this. new. blaſt! of wind ſhouid product ſome notable 
cold, and the thermometer be affected thereby: yet the contrary is found; 3,1 ,.15er if 
the inſtrument ſtanding, ſtill at the ſame time. Hence we learn, chat nei- brat, 
ther heat, nor cold are augmented. in this manner to any ſenſible degres; 
for fire moves almoſt as eaſily e quieſcent, as through moving air; 
by reaſon. of the great rarity: of it. Yet if the! air were agitated with a 
much greater force than chat of the bellows, the degree of heat would be | 
ſomething increaſed, as above-ſhewn, by the attrition thereof: hence pro — 
bably it may be, that in furious ſtorms, other circumſtances being ſuppoſed 
equal, the heat is rather increas'd- than diminiſh'd. Accordingly, 1 have The . 
formerly obſerv d the higheſt winds to be attented wit 5 hot air; and the he boch. 


ſevereſk froſts happen when the wind-is ſtill. It m _— than, why 
does the wind, nay the very breeze, 110 6 or ee ee eee W: 
. warm' d; by which men are indue*d- to believe, that me coolin 


power? And is it not known that when a nipping mſg i= ſtrongly 
for a conſiderable time, the exceſſive! cold therebh becomes offenſive to _ 
body, and if long enough continued, occaſions a gangrene ? The fact m 
be allow'd; but the cauſe is very different from what is ordinarily aſſign'd 
it rauſt be remember e 11 t no man can e in an are which i is Dkr 


HR 
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90 degrees hot, but that all known animals quickly die therein ; yet the 
vital warmth of our bodies is 92 degrees, and that of infants often 94, as 
Fabrenbeit has obſerved. n yl 
121, Hence a man is always hotter than the ambient air; and thus the 
garments wore on his body are always warmer than if they were expoſed on 
all ſides to the open air ; nay, and this heat of the man warms the air con- 
tiguous to his body: if, therefore, the air, without wind, be at reſt about 
a man's body, the atmoſphere of the man will be warmer than that of the / 
air, and accordingly, he will feel the air hot as it really is ; but when the 
wind riſes, this warmer air which inveſted the man is blown away, and 
its place ſupplied by freſh colder air; upon which a ſenſible cold muſt be 
perceived in the lungs, and on the ſurface of the body: add, that the heat 
given to the clothes by the warm body is carried off by the ſame wind, and 
thus a new freſh coldneſs is continually imparted by them to the body; the 
effect whereof is the ſame, as if a man ſhould be continually putting on a 
freſh clothing of cold air: and hence it appears, that wind 
body of man by carrying off its exceſs of heat, though it do not generate 
cold of itſelf. This remark being of incredible ſervice in medicine, we will 
further illuſtrate it by an example. Suppoſe a man by exerciſe, a diſeaſe, or 
any other cauſe, heated too 100 degrees within his clothes, in a ſtill air; and 
ſuppoſe the temperature of the air at that time to be 48 degrees; it will 
be eaſy to conceive, that his apparel will be heated thereby almoſt to 
the ſame degree as the body itſelf; nay, and the | rg air about his 
clothes and his head, will conceive a conſiderable degree of heat beyond 
that of 48 degrees. I have often obſerved upon the approach of a warm 
man, that a thermometer would be affected to the diſtance of four feet, by 
the merewarmth of theeffluvia perſpiring from his body; and on his retiring 
again, the effect would entirely ceaſe. If therefore the neighbouring air and the 
* be ſuppoſed hereby reduced to 60 degrees, the body of the man will 
be as it were immerged on all ſides in that temperature, and his veſſels and 
humours relaxed according to that degree, and the cutaneous ner ves affected 
with the ſenſe of ſuch a heat. Suppoſe this body now expoſed to a wind, 
which ſcarce moves fix feet in a ſecond of time; the heat then of the 
ambient air and his clothes will be carried'off within this ſecond ; and a 
leſſer degree of heat, viz. of 48 degrees be applied on every fide to his 
body: thus will his whole frame become phyſically 12 degrees colder on 
the outer parts; and as the wind is ſuppoſed ſtill the ſame: the body muſt 
in a ſhort time ſhrink into the moſt ſhivering cold, as the continual applica- 
tion of cold air, inceſſantly carries off an equal part of his vital warmth : 
from all which the truth of the paradox above is fully ſettled;' - 85 
122. For if, in lieu of the human body, a thermometer be expoſed to this 
wind ; the degree of heat will be the ſame in the liquor of the thermometer, 
as in the ambient air; and hence, whether the ſame quieſcent air remain 
contiguous to the ſurface of the thermometer, or whether a freſh parcel be 
perpetually ſucceeding, the degree of heat will be the ſame; and conſe- 


. - » quently, even the higheſt wind will impart no cold to the thermometer, 


bh Except the air in the mean time acquire ſome new temperature in the 09 
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cerning the nature of fire; for if two denſe hard elaſtic bodies be ſtruck fre a: . 
Fric- 


1 


act with equal force. Hence a quick 1 contraction and expan- 
that ſwift 8 


in infinite ellipſes. And when the attrition above deſeribed is produced, 
with what force and velocity are all the particles of the rubb'd body com- 
Yefſed, ſhaken, and looſen'd to their very intimate fubſtance? Hence the 
ſhrill and intolerable creaking of rubb'd bodies, which is the certain ſign of 


preſſed and relaxed . in all the pores, Hence, as the ſame fire appears 


tation; conſequently the adjacent air _ every. where follow the ſtrokes 
$4 „ 5 | 1 8 of 


ſolution of ſe- 


h _ expanſive an 
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rc of the bodies rybbed, and therefore muſt 
alſo be reciprocally driven this way: and that this vibration of the fire muſt 
alſo continue ag: long as the vibration of the bodies produced by their attri- 
tion, or thoſe reciprocal agitations of the fire be reduced to reſt, or to a mo- 
tion equal to that of the other fire in the neighbouring ſpaces and bodies. 
Bay hace eee of the rubb'd bodies, 2 new motion is. adde 
to the. fire, belides that common one which. it had before, the power 9 
the fire muſt hereby be increaſed, which, as it tends to expand bodies, will 
DS 1 lo eaell ry be oem ib rear ay ware Carbs 
ynderftogd, as excited by friction; and thus at the fame time we; fee. the 


r . ont rt te. 
124. (1) Why only elaſtic bodies eee ee ? becauſe 
theſe alone vibrate in their elements. (2) Why the moſt elaſtic bodies ge- 
nerate the moſt fire, as a hard flint ſtruck briſkly againſt ſteel ? becauſe wo 
quickeſt and greateſt vibrations ariſe herefrom. (3) Why the. lofter anc 
unelaſtic bodies generate leſs fire? becauſe they do not rebound, nor retur 
and reſtore themſelves. (4) Why, notwithſtanding, the attrition of lead 
upon lead 1 05 a. vehement heat? becauſe the laſt elements of bodies are 
e and contractile both of their own nature, and by reaſon of the 
fire: though. che larger bodies c L of theſe elements cohere 
together in a manner which, makes them reſiſt leſs, and eaſily give way: 
whence it appears, that there is one kind of elaſticity of the elements, Which 
is common to all bodies, and capable of being changed by heat and cold; 
and another ſpecies, which reſiſts a ſtroke, and reſtores itſelf to the figure 
it had before the ſame. (5) Whether fluids do not allo. N beat b 
attrition ? If elaſtic they readily will; if unelaſtic, wit! difficulty : thus 
water is very difficult to heat by friction; yet if unelaſtic fluids. be driven 
with a vehement force through very narrow channels, they will conceive heat 
by the attrition, becauſe the laſt elements of this fluid ſeem in ſome meaſure 
elaſtic. But if the tubes be elaſtic, through which the fluid is driven, a 
greater heat may be generated: and hence our blood, being elaſtic, and im- 
led violently through elaſtic arteries, becomes warm in a ſtate of health. 
Bur the more the conſtitution of the blood tends. to that of water, which is 
unelaſtic, ſo much the leſs heat is produced in the body: and the like may 
be obſerved, in proportion, as the elaſticity of the arteries themſelves grows 
| leſs and leſs. (6) Why the interpoſition of a fluid between two bodies 
in friction, impedes, or leſſens the degree bf heat? becauſe the impreſs d 
motions me IN the . perpetual ſlipping; backwards and forwards of 
the fluid. (7) W r the elaſtic properties of bodies contribute much to 
increaſe the action of fire thereon ? which it does in a great degree, as we 
have juſt ſnewn. (8) If the tendency of gravity did not determine bodies 


of the fire, N in the pores 


to one another, what would become of fire? Its effects, in that caſe, would 


be ſcarce perceivable; as appears from what has been obſerved of deep 
mines, and the tops of the higheſt mountains. (g) What then muſt we 
ſay of the deepeſt wells, where the air is eternally at reſt? there will always 
remain an equal degree of heat and cold, which will be peculiar to peculiar | 
depths, ſuitable to the tempetature of that in the country adjoining 3 __ 


» 
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been ſhewn by ſome elegant experiments made in the well of the royal ob- 


ſervatory at Paris. , (10) Why. the. ſtriking of flint againſt ſteel affords che 


largeſt and brighteſt ſparks in the coldeſt weather? But there would be no 
end, were I to rehearſe all the new conſiderations which offer themſelves-on 
this head. Gravity, . and fire ſeem the three tapital; and moſt 
univerſal cauſes of corporeal actions; to which, when attrition is ſuperadded, 
a multitude of phenomena common to them all may be accounted for. 


125. (5) Hence alſo we may infer, that to produce the greateſt degrer eee 


4 * 4 


4 


of fire, e muſt ſuppoſe the heavieſt, and at the ſame time the moſt elaſtic mum and mi. 
of all bodies, placed in the deepeſt parts of the earth, and ſtrongly. com- nimum / fre. 


reſs'd by others laid on them, and laſtly, agitated on each other with the 
wifteſt motion, that can be conceived. Hence alſo it is highly probable, 
that in receding from the centre of the earth, the intenſe heat thereof con : 
tinually decreaſes, and becomes leaſt in the middle term or ſpace between 
two planets: ſuppoſing: our earth and moon of the ſame nature, in the cen 
tre of each of them muſt be the intenſeſt heat W which will ſenibly deereaft 
till it arrives at that place between the two ſpheroidal orbs, where the 
wer of each terminates (m). Hence it appears impoſlible for birds to fly 
— the earth to the moon, or from the moon to us; as ſome OY 
have imagin'd ; neither could they ſubſiſt in the abyſs; and wliat we have ſai 
concerning the ſun and moon will 


Why birds 
cannot fly high 
in the atme- 


equally hold true of the other planets; Ver-. 


Hence alſo it appears 8 that heavy bodies are only found about the 


lanets, and perhaps about the fun or fixed ſtars from whence they ſenſi · 


ly grow lighter and rarer, till at length they perhaps grow void of all re- 


e: and yet fire muſt be there found in equal quantity; conſequently fire 
may probably not be heavy, but indeterminate to all places; probably it may 
have no power of itſelf, except of equally expanding itſelf every way, with- 


out any particular detetmination to one point more than another: and hence 
in thoſe very high places, nee 25 re may amount ta nothing; on a- 


(n) Morinus, a French author, who had the they dig up barge quantities of a kind of mi- 
curioſity to defcend himſelf into the mines of neral, iu pole to be vitriolic, which, by tt. 
Hungary, ſome of which are 3 or 400 fathom bare addition of common Water, will 2009 0 
deep. relates, that after he had deſcended a- hot as almoſt to take fire: ſo chat the Hur- 
bout 100 fathom; he came into a very warm gurias mines being deep; and not deſtitute of 
region of the earth, which laſted to the bot - Water, it may be ſuſpected, that either this 


K 


tom of the mine; being ſo hot, both in win- fluid, or ſome peculiar mineral ſpirit, or juice, 


ter and ſummer, that the labourers uſually may with the mineral produce a warm ſteam, 
work without their clothes: he adds, that he which for want of ſufficient vent, in thoſe cloſe 
himſelf was ſcarce able to bear the heat. He places, yields a conſiderable heat. 
was further told by the overſcers, that was It cannot be reaſonably pretended, that 
univerſal, the lower they deſcend beyond the ſubterraneal heat proceeds from the rays 
100 fathom, the hotter it is fill growing. of the ſun ; ſince they heat not the earth 
Mr. Boyle, however, having been to the above ſix or ſeven feet: deep, even in the 
bottom of ſome mines himſelf, ſuſpe&s, that **- ſouthern countries. And if the lower part 
this degree of heat, obſerved in the Hungarian of the earth were, of its own nature, cold, 


a 


mines, might in great part proceed from the and received the heat it affords, only from 


peculiar nature of the place, or of the mine - the ſun and ſtars ; the deeper men deſcend 
rals generated there; and not wholly from therein, the leſs degree of heat and teams 
their depth. Very credible eye witneſſes hare they would meet wü f 
aſſured | 8 tl t in ſome parts of Enya: 4, r 4 * 1 133 


* Boyle Abr. Vol. III. p. 232. + 14. ibid. nn 
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June, l 133. (6) It alſo appears, that thoſe bodies which having ſuch large pores, 
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count that denſe elaſtic moving bodies, robbing ageinlt each other, are there 


wanting. May not the comets probably take their courſes thro? thoſe ſpace 
between the planets and ſtars, where there are the leaſt obſtacles, and con- 
ſequently the eaſieſt paſſages ; the motions and orbits of theſe wonderful bo- 
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3 
increaſe bea, As that air, water, ſpirits, and oils; may have eaſy entrance into, and paſ- 
by attritim, ſage from them, are the leaſt diſpoſed for generating heat by attrition : but 

4 that thoſe whoſe corporeal ſubſtance is ſo cloſely condenſed, as that their 
peores are too ſmall to admit any thing except pure ſimple fire, will, when 
+, rubbed againſt each other, excite a briſk motion in the fire therein contain d. 

If then it be conſider'd, that the ſurfaces of two bodies may fo exactly 
correſpond to each other, that, when fitted together, and thus moved, 

nothing can inſinuate between them but pure fire; if theſe be rapidly 

turn'd don each other, while in ſuch ſtate, the fire alone between them 

becomes agitated; and a fervent motion is thus produced. Again, if the 

bodies be moved on each other ſo ſwiftly, as that neither the air, nor any 

other bodies can follow with equal celerity, excepting the fire alone con- 
tdtctgain'd in them; tis probable that this fire will ruſh fo ſwiftly into the void 
pjlwK⸗zates, and thoſe already poſſeſs'd reciprocally, as that by this means 
mare fire will be collected about the places adjoining to the ſurface of the 
bodies rubb'd than was before; which may be another cauſe why heat 

is raiſed by attrition. Laſtly, if the particles of any hard body be connected 

cloſely together, and at the ſame time its fibres and laminæ be ſo diſpoſed, 

as to be very ſhort and tremulous; they will, by their vibrarion, agitate the 

fire very ſwiftly and ſtrongly, ſo as by their vehement attrition to raiſe a con- 

ſiderable heat in a ſhort time: in effect, a great motion is excited in fire by 
% MVMMmA¶‚A / ² 3 ET TRIS e e e 

Wy bodies of 126. (7) It remains to be ſtrictly enquired, weather there be any power 
different den, in bodies themſelves, whereby fire is attracted to them in ſuch manner, as 


2 118 f} 


fities heat and 


cool ie. that the more ſolidity the bodies have, the more fire they imbibe. This is 
rently. never found to obtain in quieſcent bodies; but it uniformly appears by all 
experiments, that there is neither more nor. leſs heat or fire in a Torrickllian 

vacuum than in gold, when both of them are [left at reſt under the ſame 
temperature of the air. But whether the ſolid matter of bodies acquires, by 

the attrition ſo often 'mention'd,” any power like to magnetiſm, whereby 

they may attract fire, and when brought in contact, retain it along time, 

is another queſtion, which I have much conſidered ; and find that a body 

conceives heat from the ſame fire, ſo much the ſooner by how much it is 

the rarer; but, when once heated, cools again ſo much the flower, by how 
much it is denſer; and the more ſpeedily, the rarer it is, from whence | 

we may infer, that chere is ſomething in ſolid matter much like to attrac- 

tion; and particularly ſince this law obtains equally in elaſtic, as in the un- 

elaſtic bodies (n). The fire is very vehement in the focus of a burning: glaſs, 

(%% Sir Jae Newton ſhews, from a great * dies act on light, at a diſtance; and by 
variety of particular experiments, that bo- ** their action inflect and t end its rays 22 
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yet if the glaſs be covered with a ſhade towards the ſun's rays, the heat im- 


mediately ceaſes in hog, 1 7 of the air, where a moment before it was ſo 

cat: but if a metal been there heated with the ſame fire, it would 
228 retain'd its heat a long time. If one veſſel full of air, and another of 
water, be expoſed to the ſame heat, the warm air in the one will perhaps 
be a thouſand times rarer than the warm water in the other; but the water 
as it acquires heat more ſlowly, retains it the longer; ſo that the air will 
perhaps be cool again in a thouſandth part of the time, From the whole 
we can only conclude, that fire enters and paſſes out of bodies with the more 
difficulty, as the bodies expoſed to it are denſer; nor does it clearly follow, 
that there is any thing more in the matter, though if we might be allowed 
to form a_ conjecture, tis not improbable, but that fire, in entering denſe 
bodies, ſhakes the particles thereof, and thus cauſes vibrations, which will 
be greater according to the degree of expanſion, and more durable accor- 
ding to the denſity ; which alſo, ſo long as they continue, will agitare the 
contained fire, in the ſame manner as attrition has before been obſerved to 
do in elaſtic bodies Upon the whole, therefore, we diſcoyer nothing 
like the magnetic power above hinted, _ 5 % 


127. It is to be remember'd, that by the doctrine of the firſt experiment 


it appeared, that the hardeſt and moſt ſolid bodies, when penetrated by the percu/ior. 


{ſmalleſt fire, are continually ſhaken and keptin motion through all the par- 
ticles of their whole maſs; and conſequently the ſame, when heated after 
a like manner by attrition, will be moved and agitated after the ſame 
manger... os 85 „ | 2 | 

128. By ſuch means the particles being all, at the ſame time, put into a 
tremulous motion, may be ſuppoſed to rub mutually againſt each other, and 
thus be moved after the ſame manner as if rubbed from withoutſide; con- 
ſequently they will alſo move the fire contained in the body, and attract, 
collect, and retain it a long time in the ſolid matter of the body; by which 
means the filaments of the body will be again acted on, and rubbed in their 


* 


turn by the fire: on which account alſo, the fire once conceived, will be 


continued a conſiderable time. 


129. The great Mr. Boyle long ago ſhewed by experiment, that a fall. 


piece of cold iron laid on a cold anvil, and plied thick with ſtrokes of the 
hammer, would by the compreſſion thereof, and the elaſtic power of the 
metal, grow hot, ſo as to kindle ſulphur caſt on it: and again, that an iron 

nail, when driven up to the head in hard wood with a cold hammer, 
when it can no longer penetrate further, immediately grows hot, 1 the 


action, ceteris paribus, is ſtrongeſt at the As attraction is ſtronger in ſmall mag- 
« leaſt diſtance. He adds, that in paſſing: ** nets than great ones, in proportion to their 
„ by the edges and ſides of bodies, the rays - ** bulk ; and gravity is greater, on the ſur- 
bend ſeveral times backwards and forwards faces of ſmall planets than on thoſe of great 
« with a motion like that of an cel: and © ones; and ſmall bodies are agitated more 
« that the rays which are either refracted by electric attraction than it ones: ſo 
« gr reflected. begin to be bent beſore they the ſmallneſs of the rays of light may con- 


© arrived at the freſlecting or refracting bo · tribute much to the force of the agent where · 


dies “. | * by they art inflected, 25 1. 4 
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hammer itſelf continues cold. The ſame | Ii: alſo ſhew* d, that 
will grow hot in Bang, though the file itſe WEED 


130. (9) The ninth thing we 


n'd; but that a piece of elaſtic 


ſtrokes of the hammer, yet a ſufficient heat 
flame in ſulphur, when ſprinkled on it. 
131, (10) We may ſuppoſe, that 


f remain cold (0). 


* 

— wo 1 
G 1 . 
n 


ther from the preceding obſervation is, 
that a great heat may be 5 | where we are ſure nothing elſe has hap. 

| iron, being only compreſs d between irons 
alſo elaſtic, and reſtoring itſelf every moment in the intervals between the 


is collected thereby to raiſe a 
ſuch elaſtic body, after it has once 


been heated by this action, will long retain ſuch excurſions and incurſions 
in its compreſſed and rebounding parts; and thus alſo continue the motion 


of fire, after the ſame manner as a cord, when ſtruck, will continue 


mors, or a bell its ſonorous undulations a long time. | 5 
132. (11) A matter of great moment remains to be inquired, vix. whether 


4 


its tre- 


the fire excited here by attrition and percuſſion, be really generated by ſuch 


vibration of parts, or exiſted before: alſo whether the vibrated parts them- 


ſelves do by the agitation ſo attenuate their bulk, as that flying off, they 
turn into fire itſelf ; and thus other bodies, not igneous, by attrition, per- 
cuſſion, and vibration, commence true fire; ſo as fire may be made out of 
what was not fire before. This to me appears impoſſible; for I have ſhewn 
that fire exiſts every where; that it is equally diffuſed in all places; and have 
alſo proved, that it may be produced in more or leſs quantity by any attri- 
tion of any body ; and it appears that fire, however produced, is always 


the ſame, and retains the properties 


culiar to fire alone: from whence it 


is by no means conceivable, that ſuch fire ſhould be continually generated, 
and when generated, remain ſtill the ſame, and in the ſame quantity; but 
that in all thoſe operations the fire is ſo alter'd and affected by motion, reſt, 
collection, diſperſion, and diverſity of direction, as that it ſometimes ap- 


ears, and again diſappears to our ſenſes. _. 
mr 133. Upon a mature conſideragion of the ſeveral 


matters hitherto alledged 


concerning the criterion of fire, and its production, I am fully confirmed 


in this opinion of its origin. Tis eaſy to conceive, that fire may be moved 


by the attrition and percuſſion of a hard elaſtic body, as alfo, that by ſuch 
motion, it may at the ſame time move others; and it is eaſy to conceive 
the motions of a ſolid body ſo quick, as that nothing but fire can keep pace 


with them; which by ſuch means will be collected about it; and that in 


what manner ſoever fire is produced in one place, juſt ſo much is loſt from 


the adjoining ones. And this migration of fire is as readily conceived, as 


chat of any other fluid; but as ſoon as it is collected out of a lar 


into a leſſer one, it muſt make 


enerated, by reaſon of its quantity an 
| 19124 (12) . rehea 


That in all parts o 


r ſpace 


its Ad jr Sera to our ſenſes as if but juſt 
e : 4? : 1 


fects. 


rſe ſome of the things above laid down ; viz, 


the world, even where the greateſt cold prevails, which 


nature or art can produce, there is fire preſent. in great quantity; ſince by 
attrition and percuſſion, we can immediately excite an intenſe fire, as appears 


by the colliſion of flint and ſteel, and the application of a thermome 


(0 Boyle Abr. Vol. I. p. 564, 565. 


* 


ter to 


all 


The Theory of CUIRUISs TTW. Os 
all sand bodies under the ſame temperature: from all which I flatter 
mylelf I have explain'd, by experiments, and their corollaries, the firſt phy- 
ſical manner wherein we may always andevery where certainly produce that 
which penetrates all things, and expands or rarifies all things, except ſpace * 
alone; and that. this is what we call fire: having therefore diſcover d ſome- 


thing concerning its hidden nature, we are ſufficiently encouraged to go on 
with our inquiries. , | 


EXPERIMENT Xx. _ . bo 

135. The fire above explain d, and diſtinguiſhedby its poy r of rarify ying The rece/ſe 7 

all bodies, of moving all bodies, and N + ies, if it be Ar of 9 — 1 

lected in any ſpace or body, ſo as to be perceivable by our ſenſes, removes 

itſelf out of the fame by its own power, and expands every way from the 
centre of its ſpace or body. We "7 


/ 


136. To conceive the meaning, and at the ſame time the proof of this . 
propoſition, immerge a leaden ball in boiling water, till it have acquired 
the ſame degree of heat with the water; then draw it out by a thread faiten'd | 
to it, and we ſhall find it diffuſe an equal heat from every point of it, both = 
by the judgment of our ſenſe, and the thermometer, which placed at equal by 
diſtances from all parts. of it will be movedequally : a certain indication of 
the equable diffuſion' of the heat or fire. Thus a piece of ignited iron 
ſhines equally, and exhibits its fiery colour on every fide, at the ſame time 
heating us equably, at equal diſtances from every part: add, that all its 
other effects of fuſion, exſiccation, and burning, are alike produced on every 
quarter. But what ſhews this ſtill more inconteſtably, is, that a thermo- 
meter, when immerged in any fluid, immediately, and equally on every 
ide, accommodates itſelf to the temperature of the fluid, by either rarifying 

contracting its ſubſtance. And this holds in all inſtances without ex- 


COROL EARS 


137. It appears, therefore, a property belonging to fire, that its parts en- 73. proper co. 
e 17 diffuſe NG 7 that * by moving every ay: and 4 . N 
conſequently tend neither more or leſs to one point than another. This, | 
it muſt be own'd, looks, fomewhat extraordinary, and ſcarcely intelligible, 27 . 
as differing very little from the idea which we have of reſt. To conceive it | | 
the better, ſuppoſe a hollow ſphere abſolutely empty, and in its centre an- 
other ſpherule an hundred times lefs, the ſeveral parts wherof have a power, = 

by equally receding from each other, to fill a greater iphere exactly; here | 
than will be a true motion' of all the parts, and yet the whole bulk thus 
moved, be indifferent to all ſides. — From the preceding experiments it 
appears, that the fire contained in our common air, will be continually ex- 
panding and compreſſing on this account, if there were no other. 


- £4 ©'OR'GL LAY 1 
1 38. The ſtate of fire, defined by the preceding corollary, may be called The quantity 
its ſta nation; the powers of ſtagnating fire then will be as the ſpaces where- 424 force of 
in it 1s contained; conſequently the communication of powers will be 4 fre computed. 
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A more eas 141. Thus ace being underſtood, ſuppoſe ſome phyſical cauſe proper 
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other ambient air contain'd in a larger concentric ſphere B, the quantity of 

fire, and the power ariſing herefrom, on each part of the circumſcribed 
ſphere, will be as the ſpace of the circumſcribing part to the place circum- 
{:ribed, which a geometrician will eaſily calculate: ſo that as'to this pro- 


Fig 11, ? 139. To make this plainer ; ſuppoſe a geometrical ſphere A, full of 955 


By an ex- and in contact with another equal one B, ſuppoſe the centre of the firſt 
an. to be C, from which draw a 11 a to the other ſphere, CD and CE, 
tes evident that the fire from the ſphere A can only come to the ſphere;B, * 
from the ſetor AFG, whoſe „ to the Whole ſphere A may be 

found, as alſo the magniruer of the cone CDE, and of the ſpherical ſeg- 
ment DIE ; which will give us the quantity of fire communicated to this 
* 40. The geometricians will eaſily demonſtrate this from their principles; 
it will ſuffice us to have indicated the thing. 
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compurarion* to direct all the fire exiſting in ſuch ſphere in parallel lines, towards ſome 
one quarter; it will follow that its whole power will go in that direction, 
©iz. in this proportion, that paſſing thro? the cylinder EF Cl, it be wholly 
ſpent upon the ſphere KGIB, and thus impart its whole power to the ſame; 
ſo that rhe effect of the fire thus directed, in reſpect of the former, will be as 
the whole to a part; and as a parallel direction to a diverging one; and con- 
ſequently, by a combination ofcauſes, will produce a much greater effort than 


Fig, III. 


1 the former. But fire increaſed in a duplicate ratio immediately conceives an 


incredible acceſſion of force; for 32 degrees makes water freeze, whereas 
twice that quantity, v/z. 64 degrees, renders. the air to us hat, and thrice 


. a 6 Og 96 degrees, exceeding, the heat of the human blood in a 


healthy perſon, becomes mortal to moſt, if not all animals; and ſix times 

the quantity, or 216 degrees, ſurpaſſes the heat of boiling water, which diſ- 
ſolves and deſtroys the ſolid parts of all animals whatſoever. Since then 

the area of a great circle of this ſphere, is to the whole ſurface of it, as 1 

| to 3, the fire will be three times more compact at the baſe of the ſame cy- 
= linder, than it was before at the ſurface of the ſphere; and conſequently. its 
power will be increaſed ſuitable. ' If then it were exactly known how much the 
expanſive force of fire is increaſed, proportionably to the leſſer ſpaces into 
which it is condenſed, the reſt might be computed; ſince if theſe. were as 
the area, the force would be triple, on account of the quantity, and triple 
again, on account of the expanſion; and conſequently from both together 
nine times greater than before. It may be worth while, therefore, ro try 
by experiments, whether the expanſive power of fire, with regard to its 
denſity, may not be determined. This is apparently very great; and con- 
ſequently ſuch direction of fire into a paralleliſm will be of great — 75 5 
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140. If we look around, and conſider the bodies which ſeem capable of The fun de 
directing the fire in our air into ſuch a paralleliſm, it manifeſtly appears; that mines fre 1 


or that valt® 
globe, which aſtronomers make 13431 times bigger than our earth, and 
almoſt 1254.3 diameters of the earth diſtant from us, as it undeniably diffuſes 
light and heat to us in right lines, conſidering the immenſe diſtance it is at, 
acts among us as if in parallel lines. We need not produce conſiderations 
from optics, catoptrics, or dioptrics, to ſnew that the rays of light emitted 
by the ſun always paſs in right lines; and that when inflected after the point 

had diverted them, they again proceed in right lines as before. Hut one 
experiment occurs, which ſeems evidently to ſhew, that all the rays emitted 
or determined by the ſun, always affect to proceed in right lines. If a per- 

11+ 795%; 10 6 1056-34405 ä 
« ing, and illumining, it would blind and 


the ſun poſſeſſes ſuch power, to a degree beyond all others (p)../ 


*13 


The fun, according to that excellene 


paralleliſm. 


“ chemiſt, the younger Lemery, ſeems to be 


« at ſuch a diſtance, as to diſable it to act on 
bodies here on earth, otherwiſe than by one 
© of theſe two ways; viz firſt, by emanations 
© or emiſſions of his own ſubſtance, tranſmitted 


© to great difficulties, and not ſufficiently an- 
«« ſwering to certain phznomena, recourſe 
is had to another; which ſuppoſes trains 
« of fire, or light, diſpoſed in all the in- 


« terſtices of the grand expanſe of air and 


« ether between the ſun and us; and that 
< theſe trains are made to act on terreſtrial 


« bodies, by their being vigoroully driven, 


« or impell'd towards fach bodies, by the 
„ immediate action of the ſun thereon. Theſe 


1 


| | ne be burn us. So that the air may be conſider d 
© no other than a huge maſs, or collection of 
the matter of fire, or light; though placed 


as having ſomewhat of the ſame effect, with 
« reſpe to the rays of light falling upon us, 
„that the water in a balneum marie has . 


The ſun and ftars, according to Sir I/. 


** Newton's conjecture, are no other than 


3 * 


| 3 E earths, vehemently heated: for large 
« hither: but this hypotheſis being ſublect 


ies, he obſerves, preſerve their heat the 


: ©; longeſt, their parts — one another: 


„ and why may not great, denſe; and fixed 


bodies, when heated beyond a certain de - 


„ gree, emit light ſo copiouſly, as by the e- 


% miſſion and re- action thereof, and the re- 
* flexions and refractions of the rays within 


the pores, to grow ſtill hotter, till they ar- 


© rive at fuck 2, period of heat as is that of 
„the ſun? Their parts may be further pre- 


ſerved from faming away, not only by their 
e fixtty, but by the vaſt weight and denſity 
of the atmoſpheres incumbent on them, 

% and ſtrongly compreſſing them, and con - 

*« denſing the vapours and exhalations arifing , 
form the rays of light; they do not, in from them. Thus, we ſee that warm water, 
e point of matter, differ from the ſubſtance in an exhauſted receiver, ſhall boil as ve. 
of the ſun himſelf; but only in this, that hemently as the hotteſt water, open tc the 
the ſame thing is more copious, in one caſe air; the weight of the incumbent amo 
than the other: In the ſun we may ſuppoſe * ſphere,” in this latter caſe, keeping down 
the matter of light more abundant than in the vapours, and hindering the ebullition, 
the focus of our largeſt: burning - glaſſes: till it has conceived its utmoſt degree of 
* Thus, from the vehement action of the heat, 80 alſo a mixture of tin and lead, 
« rays of the ſun, collected in ſuch glaſs, we - put on a red-hot. iron is wacue, emits a 
learn what uſe the air interpoſed between fume and flame: but che ſame mixture in 
© the rays of light is of, in tempering their the open air, by reaſon of the incumbent” 
action, and rendering it more ſupportable ; atmoſphere, does not emit the leaſt ſenſible 
© fince, without ſuch medium, inſtead of warm- flame fr.. A 


* Mem. de Þ Acad, an, 1713. | + it Guo 


trains in effect may be eſteem'd as a fort of 
little ſuns prolonged, but always depending 
<« on the great ſun, as the ſource of their mo- 
tion, and action on bodies: tis theſe that 
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ſon, about twelve o'clock at night, in the middle of winter, at the rime ge 
new moon, in a very cold ſeaſon, and a clear ſky, look towards the heavens, 
he would ſee e bright in that vaſt expanſ 8 the · leſſer ſtars; the 


ſun ſhewing nothing of his heat or light through the whole viſible hemi- 


ſphere, excepting the little that is reflected to us by the planets: and yet 


at that time the rays of the ſun are diffuſed through the whole hemiſphere, 
and illuminate it accordingly, OS only that little cone in the immenſe 
ſpace, whoſe baſe is a great circle of the earth, and its axis 114 diameters 
of the ſame ; which lire: inconſiderable tract is the only one in the ſhadow of 
the earth not illumined by the ſun. Hence it manifeſtly appears, that tho 
the ſun's light fill any ſpace ever ſo plentifully, yet it can by no means be 
zerceived by a perſon ſo placed that right lines drawn from the ſun's body, 
N come to his eye, unleſs the rays be reflected from ſome other re: 
. body, which receives the rays in ſtrait lines from the ſun. This 
may be ſhewn ſtill better in a chamber cloſely darken'd on all ſides, fo as 
not to admit the ſmalleſt light; if then a ſmall part of the ſun's rays be 
admitted into the chamber through a minute aperture, there will be one 
lucid cone produced in the ſpace of the chamber, whoſe vertex will be in 


the aperture, and its baſe projected in infinitum: if then a black body be 


oppoſed to the baſe of this illuminated cone, no light will appear in the 
1 


chamber, except to an eye placed within the cone; which eye, if placed ever 


ſo little out of this, will ſee nothing, even though the whole cone be cer- 


tainly illumined. It muſt be own'd, that a perſon placed alittle aſide of the 


cone will ſee ſomewhat, though very faintly ; but if we conſider the reaſon 
thereof, we ſhall find this wholly owing to the duſt floating in the air, 
which reflects ſome rays all-around ; and that if this were away, there 
would be no viſible light at all; as plainly enough appears, when at the 
time of obſeryation, the duſt happens to be ſo diſpoſed as to reflect no light: 
by all which it appears, that the rays of the ſolar fire naturally act from the 


centre to the circumference in parallel lines. 


* 


141. If now we conſider, that all objects viſible, by light, but obſcure in 
themſelves, immediately begin to ſhine, or be ſeen, as ſoon as the rays de- 
termined by the ſun can fall upon them in right lines; and diſappear at 
the ſame time, if the paſſage to them in right lines from the ſun is ob- 
ſtructed z; and eſpecially if we conſider that the rays falling from the ſun 


upon a . plain ſpeculum, and reflected thence according to certain 
laws, will agai 


the doctrine above laid down will be ſtill further confirmed. And thus 


only illuminate that ſide towards which they are reflected, 


much we clearly learn from dioptrics, that a ray emitted in a ſtraight line 
from the ſun, falling on a clear ſpeculum, and reflected therefrom in a 
Taight line on another ſimilar ſpeculum, will be again reflected; and thus 


ſtr 
the ſame ray, how often ſoever, reflected ſtill retains its ſhining faculty, and 


is only viſible, in a right line drawn from the lucid point of the laſt re- 
flecting ſpeculum to the eye; and ſince this equally obtains in the whole image 
of the ſun, as in one point thereof; it appears that the power of fire, as 


determined by the ſun into parallel right lines, ſtill continues as long as the 
radiation, or reflection continues; but as ſoon as the illuminating ſun retires, 
i | i 1 F „ 
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that his rays. projected thence, 


foci, reflections, an 
143. To ſum. up the 


determination in right lines immediately alfo ceaſes, and the fire returns 

ts native tendency to expanſion ; fo that the ſun appears again as the di- 

tectot iii TE 

142. If we reflect again, that the apparent image of the vaſt ſun, on ac- 

rs great diſtance, appears only a lucid orb, whoſe diameter fills the 
I 4 4 Y 22 : * 5 , * 


I r or 30 ge. 0 the viſible circle of the heavens; we ſhall find 
I . + „ : | | | F 


on account. of the ſmallneſs of the ſpace 
EIN Ol ations. are made, may ſo. far be reputed as parallel. - 
_ Laſtly, the ſame may be further confirmed hence, that both in optics, ca- 
toptrics, and dioptrics, the rays of light are always ſuppoſed to iſſue in pa- 
rallel lines from the ſun; and this in the moſt accurate computations of the 
courſe, reflections, and refractions thereof, whereby the true points of the 
d courſes are determined; ſo that all phænomena confirm 


= whole in ſhort; it appears that the ſun is a cauſe, Concluded. 
which, whenever it can act without any impediment on the 


lodged in the air, inſtantly drives it into parallel rays. 


144. But it has alſo been obſerved in a 
rallel rays of the ſun, likewiſe produce heat in the bodies they are directed 
upon; fo that what we have ſhewn concerning light, hol | 
evidence concerning heat. And as we here ſpeak of that heat which is 
by thermometers, it again follows, that the ſame will alſo hold 
true fire, which we have hitherto been ſpeaking 
und the true cauſe, whereby the ſun, by his direct action, 
can make ſo conſiderable an increaſe in the force of fire known by expanſion, 
by merely directing the rays without any addition of new matter, or any e- 
| of the ſun itſelf, or any generation of fire out 
which muſt be allow'd of great im- 


good concernin 
have therefore 


miſſion of fire from the body 
of what was not fire de 
portance in a treatiſe 0 

145. If then it be aſked, why upon 


re: a diſcovery 
chemiſtry. 


it illuminates ; 


withal, what has been 
light and heat, 


that 


| lighting a candle, which alſo deter- 
mines light in right lines, it does not at the ſame time heat the place which 
e anſwer is, that the ſmall radiant cone does not direct the 
rays into a paralleliſm, but diffuſes them into a ſphere ; by which means 
the fire contained in the chamber, does not act towards any one part, but 
towards all around: but if you approach ſo near the candle, as that the 
nearneſs create as it were a kind of paralleliſm, the heat will alſo be perceived 
there. This ſeems to remove all difficulties, and eſpecially if we conſider 
above delivered concerning the great diverſity of 


146. Hence, therefore, upon inte 
direct the fire from the ſun into a p 
ceaſes, and at the ſame inſtant the 
all around; whi 


1 ich plainly ſhews, 
that paralleliſm, 


or ſuppoſea bu 


the rectitude of the 
m, ſuch paralleliſm immediately 
cles of fire diffuſe themſelves equably 
the whole effect was before owing to 


rning concave oppoſed directly to the f 
. e 


matter of light 
theſe lucid and pa- 


with equal 


ys, which c altering 


The Theory of CunMisTRY. 
at noon-day, and in clear weather; and let a body, for inſtance a rod of 
iron, be expoſed to the focus, and while this is undergꝭing the utmoſt violence 
of fire, let an opake body be interpoſed between the ſun and the focus of the 
concave, large enough inſtantaneouſly to ſhadow the whole area of the con- 
cave; and the effect is, that the whole burning focus will be immediately ex- 
tinguiſh'd, though the air between the ſhadow and concave be equally hot, 
that is, equally Fall of fire, and the ſun ſhine; equally as before, merely by 
reaſon the direction is taken away. Nor can it be alledg'd, that there is 


- * = 


more fire between the concave and the focus, while the ſun was acting ſtraight 
upon the concave; ſince there was evidently no more heat at that time than 
tterwards, except what came from the reflection. There appears, therefore, 
a wide difference between the heat produced by the attrition of bodies, and 
that produced in the air by the ſolar paralleliſm; as the former continues a 
long time, whereas the latter vaniſhes immediately; tho? when the ſun has 
once heated a body, it retains its degree of heat a conſiderable time, propor- 
tionably to its ſolidity. | e ite ep rh 
Green-houſer, 147, What we have above ſaid has been often experienced by the gar- 
bow tobe geners to their great coſt; in the building of their green-houſes; for if the 
windows 8 whereby the warmth of the winter ſun at its elevation between 
ten o'clock and two, is admitted, be ſo order d as that the rays cannot reach 
to the cieling of the room, but declining downwards leave a ſpace between 
the cieling and the part illumin'd: by the ſun; there is always obſerved a 
more intenſe cold, other circumſtances remaining the ſame; and the cold 
moiſture collecting thereon, will trickle down and deſtroy the tender plants: 
for which reaſon the green-houſes expoſed full to the ſouth ſhould always 
have their glaſs-windows erected to an angle of fourteen degrees thirty- 
- nine minutes to the pavement; and the cieling to be ſo built, as to de- 
cline downwards from the horizontal line, drawn from the height of the 
windows towards the hind-wall, by an angle of 20 degrees 30 minutes, 
in thoſe countries where the elevation of the pole is 52 4 degrees. The 
reaſon is eaſily deduced from aſtronomy and dialling and may here, for 
brevity's ſake, be omitted. e eee, OS 
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= 5 148. The greateſt fire in our air, and of bodies heated by the action of 
jelifm, com. the ſun producing a paralleliſm, is always much leſs than that found in the 
jared with body of a healthy man, produced by the mers wi of life; the latter uſually ' 
that by at riſing to'92 degrees on the thermometer, but the former rarely to 84 degrees: 
Irition. nor does it ever continue long at ſuch height, but preſently declines. © But 
1 5 we are here eee fr of that heat produced in an open place, without 
help of reflection or collection, by the mere means of the rectitude of the ſun's 
rays: for clouds by their reflexion, and watery globules lodg'd in the air, 
4 by their refraction may much increaſe the action of this fire; and yet We 
_— never heard of ſuch a fire produced by paralleliſm, or by natural refleftions 
3 | and refractions, as ſufficed to kindle alcohol, oil, ſulphur, or gun- powder; 


. _xicepting only lightnings, of which we ſhall ſpeak hereafter ; and this will 
Out AE rs os 0 


2 beory of CHEMIST RT. 
hold true even of the natural heat under the equator, and all parts af ho 


torrid zone. Whence 8 that the greateſt force of the ſun is not 


able to heat any known bodies, to ſuch a degree as-to burn or kindle a live 
flame in them, and thus produce a ſpontaneous conflagration ; lightenin 

alone excepted. And conſequently, it hence alſo appears, that the ſun is 
never ſo hot, in the moſt ſultry region of the earth, as to produce fire equal 
to what a moderate attrition will preſently raiſe in the coldeſt country, and 
the coldeſt bodies. For if iron be thus rubbed againſt iron, it ſoon heats to 


a degree ſufficient to kindle ſulphur, or gun-powder caſt upon it; and yet | 
without affording any light: from whence we alſo learn, that it is no won- 


der other bodies may become lucid, though without being much heated; 
and that there is no neceſſary connection between a body's ſhining much, and 
being very hot. For the light of a winter's ſun, about noon-day in a clear 
ſky, affects the eye fo ſtrongly, as to blind it for ſome time; though its 


heat, under the ſame circumſtances, is not ſufficient to melt the thin icicles _ 


ſuſpended in the air, and directly oppoſite to it; as I myſelf obſerved this 
winter. The image of the ſun, reflected from poliſhed gold, filver, braſs, 
iron, tin, or glaſs, yields a glitter, which the eye can by no means bear, 
yet affords no heat perceivable either by ſenſe, or the thermometer: from 
whence again, we conclude that there is a great difference between the nature 


of light and heat, or between luſtre and fire. 


149. By this means the wiſe author of all things has provided, leſt the he n lea, 
ſun's rays coming ſtraight upon us, might deſtroy the tender bodies of ani- e defiroys 
| animats or 


mals and vegetables; I ſay ſtraight: upon us, that no one may imagine 1 age * 


| ſpeak of reflected, and thus of collected rays, which by ſuch means ſome- 
times become far more violent, and render places uninhabitable; as in the 
illand of Ormus, where the White mountains of ſalt, under a certain aſpect 
of the ſun, reflect the rays ſo fiercely, as to render the place at that time 
unſufferable: but ſuch exceſſive heat of weather does not continue long; being 
ſoon tempel d hy che enſuing cold. OE RD 


150. If, therefore, the ſun act on the atmoſphere, at a time when all 727 „n aw 1h 


the 0 floatin 
rays, al 


that | | | 

this ſhould happen on various accounts, but much more likely there ſhould 
be at all times both reflexions, refractions, collections, and diſperſions, witk- 

in the ſame. And thus I have, accordingly, obſerved the ſun's force and 


effect on the atmoſphere, and the earth, to be always ſurprizingly diverſiſied; 
but in thoſe places, which are out of the atmoſphere of our earth, the ire 
directed by the ſun ſhould always ſeem to be proportionable to the ſpaces 


themſelyes, we mean in regions not far from each other, 


* 


in it are diſpoſed to an equable tranſmiſſion of the ſane in dife- 
the fire. in the atmoſphere would act in parallel lines, excepting, ela. 
art hid in the conic ſhadow of the earth; but it is hardly credible | 
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= For ſeveral 151, Hence it appears no way probable, that the ſame degree of fire | 
4 reaſons. mold ever be Sun in two different places. For, whether we conſider the 


different aſpects of the ſun with regard to the earth, or the different con- 
| 1482 ſtitution and motion of the bodies floating in the atmoſphere, or the diffe- 
1 g rent diſpoſition of the air at different altitudes. of it, or ſeveral other mat - 
1 ters; we ſhall always find, that nothing appears more ſollicitouſly provided 
againſt, than that the ſame effect of fire ſhould be found at different places. 
The force of theſe cauſes will appear by the following experiment. - 


—_ LO OEERERIMENT XL,” 


= And particu- 152, If this fire determined by the ſun, be received on the blackeſt known 
2 darly the cold- bodies, its heat will be long retain'd therein; and hence ſuch bodies are the 
1 ſooneſt and the ſtrongeſt heated by the ſame fire, as alſo the quickeſt dried, 
after having been moiſten'd with water; and it may be added, that they 

alſo. burn by much the readieſt: all which points are confirm'd by daily ob- 

7 ſerxrvations 05 Let a piece of cloth be hung in the air, open to the ſun, 

50 | one part of it dyed black, another part of a white colour, others of ſcar- 
| | let, and diverſe other coulours; the black part will always be found to heat 
the moſt, and the quickeſt of all; and the others will each heat the more 

lowly, by how much they reflect the rays more ſtrongly to the eye; thus 

the white will warm the ſloweſt of them all, and next to that the red, and ſo 


well known to the nations who inhabit the hotter climates; where the outer 
ments, if of a white colour, are found beſt to preſerve the body from 
the ſcorching ſun; and black ones, on the contrary, to increaſe the heat. 
And it has often been obſerved by the makers of woollen cloth, that if at 
the ſame time and place they hang out two wet pieces, the one black, the 
other white, the former will ſmoak and dry quickly, but the latter retain 
its water long; and cloths of other colours will dry ſo much the ſlower, 
by how much their colours are the brighter. „ 
153. It has alſo been long ago obſerved, that all black bodies are ſooner 
kindled and ſet on flame by the ſame fire, than thoſe of any other colour. 
The duſt of white touch-wood will hardly catch, and ſuſtain a ſpark of fire 
ſtruck on it; whereas if thefſame be ſtruck on a black coal, the duſt hereof ' 
will readily receive, and keep it up, fo that in a ſhort time the whole 
duſt will be on fire. The pureſt and whiteſt linen will hardly maintain a 
1 thrown on it; but if the like ſpark be caſt on tinder, which is only 
the coal of linen kindled, and again extinguiſhed, it will W i 
| This extraordinary fuſceptibility of heat a actions within, till their motion be 
in ack bodies, Sir I dete ebe for ee. and, ee their heat, Cc. 
Henk, that the rays of light falling on them, loſt; 7. e. according to him, till they, ceaſe 
are neither reflected from them, or tranſ= to be fire : but what motion and heat they 


mitted through them; but, entering the bo- themſelves loſe, the body receives. 
dies, undergo a great number of refledions . A | 


3 > 
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of the reſt in proportion, as their colour is brighter or weaker. This is 7 


De Theory of CHE MISTR YT. Tn; 
through the whole body of it. Nor would oy 8 it not for its 
black colour, be ſo eaſy to kindle; as appears by the powder made of white 
nitre ground with ſulphur. The gardeners have long complain'd, that their 
white ſoils would not warm with the fun, ven in the very outmoſt ſurface; 
whereas the black grows ſo hot, as to burn the roots of plants. The che- 
miſts have long ago obſerved, thatblack bodies, when committed to digeſtion, 8 
or reduced to blackneſs by art, eaſier grow hot by the ſame fire, in the caput Pl 
corvi, callum cygni, or cauda pavonis, which require different degrees of fire. 

Laſtly, the philoſophers have confirmed the matter by experiments, If a 
piece of white paper be laid on the focus of a burning-glas it will be long 
fore it heat, and very long before it take fire; and as ſoon as kindled, 
quits its whiteneſs, turns brown, and then black; immediately after which 
it catches flame: whereas, if a black paper be laid on the ſame focus it im- 
mediately takes fire. We have ſome extraordinary things on this head in 
the experiments of the. academy del Cimento (r). Hence we ſee the reaſon 
of many phenomena in meteors ; it being a known point, that thunder and 
lightning are never found more furious than in dark weather, when the 
heavens are cover'd with black clouds; from whence uſually ariſe terrible Ying 
whirlwinds, by the rarifaction of the air, occaſion'd by the ſudden im- 
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154. Black bodies do not reflect or throw off the light, how ſtrongly ſo-#/act bes, 
ever it ſtrike on them, as we found by the following experiment: Smeering a %%, bh bet. 
ſtrongly-· burning glaſs over with the ſmoke of a 1 till it Wal e 
quite black, and then expoſing it to the ſun, an eye, placed in the focus, 
could not perceive either the leaſt light or heat therein, or any other mark . - 
of fire; but no ſooner was the ſmoke quite clean off, and the glaſs reſtored . 
to its former hag bb than upon expoling it to the ſun, it had recovered. 
all its power of ſhining and burning. Hence it is, that ſore eyes are not 
offended with black colours, and thoſe affected with the ophibaimia have no 
relief from any colour, equal to that of the privation of all colours, via. 
darkneſs. So. 7 hirnbauſPs burning-glaſs, if covered with a thin fuligo 
from the ſmoke of a burning candle, and thus oppoſed to the hotteſt ſun, 
will neither produce heat nor light in the focus thereof. | 

155. From all which it plainly appears, how ſmall a matter in the air 
may often ſuffice to prevent the greatelt effects of fire produced by the ſun; 
and in the mean while, how different æ degree of heat the ſame cauſe may 
produce in different places; wherein it is very remarkable what effect a flight 
coat or cover of blackneſs will produce. FFV 

156. But the whiteſt bodies refleft the light which they receive with Vit ae 
nearly the ſame force as it ſtruck them: this clearly appears from a white 4 | 
metal; e. gr. pure ſolid filver, when formed into a fpeculum, which will 
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(r) Sagg. Eperienz. 266, 266. 
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retain the ſun's image, almoſt with equal ds hun it received it; ſo as to 
dazzle and hurt the eyes, and prove intolerable where the eyes are inflam d. 
Thus if we view a clear plain glaſs oppoſite to the ſun,” we ſhall find it 
tranſmit the rays ſeemingly without any alteration : but if we view it with 
the eye placed directly againſt the fun and the glaſs, we ſhall fee nothing 
in it; yet if the hind-partof the glaſs be cover'd. over with quickſilver and 
tin, mixed in a certain proportion, which afford an exceeding white coat, 
the ſun's image will immediately appear in it in all its luſtre, and be reflected 
| from it with intolerable brightneſs. = VF 
8, di yellow, 13% The yellow glittering of gold is alſo known to reflect the ſun's rays / 
and other with great ſtrength ; but this is no where more conſpicuous than in a con- 
coluri, cave ipeculum form'd of wood, exquiſitely turn'd into a ſpherical concave: 
figure, and thus poliſhed, and exactly cover'd over with gold- leaves; the 
incredible effect of which, in burning bodies, has lately been ſeen in Saxony. 
Nor can it be ſuppoſed, that this is owing to any property in the metal; as 
appears from another ſtill more extraordinary ſpeculum, which burns vehe- 
mently, and yet is made of pieces of ſtraw artfully interwoven together. © 
158. Thus red, and all the other capital colours defined by Sir Iſaac 
Newton's theory, may be examined both with regard to the light which 
they collect in the focus, and the fire and heat, which they produce in the 
ſame; for if ſpeculums be made of the ſame matter, magnitude, and form, 
poliſhed alſo in the ſame manner, but their ſurfaces of different colours, and 
thus expoſed to the ſun, the different powers of the fire collected in their 
focus's, will give us a view of the effects of the colours, with regard to the 
generation of fire; and at the ſame time ſhew which colours will heat, which 
cool, and which temper, or mitigate the ſame ; which reflect the fire, which 
retain, and which diſſipate it. It may ſuffice for our r e juſt to indi- 
cate theſe things; we proceed to a further examination of fire. 
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How far the 159. From what has been obſerved, it will be eaſy to conceive the doc- 
power of trine of burning ſpeculums, ſo far as their power depends on the colour of 
| N their ſmooth poliſhed ſurface : a few experiments, carefully made, may ſuf- 
g'a/*s m2) ficiently aſcertain how far the colour of the ſpeculum contributes to the 
wer. * forte of ns toes? pe Hi? | | 1 1 
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The heating 160. Nor will it be leſs eaſy to conceive the foundation of the force of 

and cooling fire, by enquiring what colours are to be laid on bodies, in order to learn 
colours, what effect, as to heating and cooling, will ariſe therefrom. For thus much 
may be learn'd from the colour of the ground we tread on: a black earth 

burns the feet, but ſpares the eyes; walking on a white one ſcarce warms. 

the feet, but is troubleſome to the eyes. The ſame may be obſerved with 

regard to paintings and hangings; and hence we have a hint for the making 

proper ſhades to keep heat from the body, and the blaze of light from the 
eyes. Tis certain that houſes white on the outſide, are cold on the inſide i 


* 
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b at Gamron, occaſion'd by a white ſandy mountain, which reflects the 


colder always will its hind part turn'd from the ſun neceſſarily be 
dlouds may increaſe the heat of the air, in a ſhort time; eſpecially when by 


flected rays upon ſome ſmall part of the air, and ns owns 
Kind of bt. but if black clouds be ſeen in the ſky, ol coma OE. 


ö — che ſun thines, thunder and lightning uſually ſoon. follow. Ri F: it 7 


and dimenſions of the Walls the ſame. 22 for the head, white on te "8 
outſide, but the owe brim r L Sachen to the head MES oo 
— ene pe fad * 8 141 het” 45 OW 15 "FE WEST $5 125 3 | 1 HHS 5 1 

EY vl ara os = 119 LIC. | er i 


Ree een 323 2 5 FFF 
. . 1 *. FE * 0 R 0 L. 1. AR Y i. ee 2 92 1 4 e 9 
161. Upe eee e eee eee 
the ſoil is and expoſed to a briſk ſun. N koi ni „ 
the air ieſelf i is ſo hot, that it can ſcarce be N 28-13 particularly ob- YN end „ 
ſerved in the iſland of Ormus, where a chain of white mountains, runn 2 — 
from eaſt to weſt, reflect the. light ſo ſtrongly, that men have n — 1 


themſelves from 3 extreme heat hence ariſing, hut by lyin 
lleeping under water, with their heads only kept —4 it. Fs 


rays ſo wp wear A cough theſe aer laces lie without Tha 8 PET, „„ 5 13 


13 5 eb n ALY, IV 5 * ä 
100 Water and other fluids are raiſed in he 3 Sache by force , — —_ 
of che terreſtrial or aerial fire, and are brought t6 recede from each Ser , = 8 
by the ſame fire, the more eaſily, by how much they are preſſed with 'a 1 „ 0 
Ich W of atmoſphere; conſequently the higher they aſcend, the further 539%. - ws 
they ſtill recede from each other, both on account of the en ment of 
their ſpaces, and the diminution of their reciprocal era, hus there 5 | 
br be nd ale attrition between them, and conſequently the leſs fire} 5 
collect about them; they will grow colder, float about hto 
the . — ſpaces of the atmoſphere; Which will fill give them the leſs a.... 
ſiſtance, the higher they are. While thus agitated, the watery parts are pro- „„ 
bably reſolved 5 their atoms, which ſingly are perfectly hard, rigid, and | 
immutable; but when reunited, conſtiſtute à ſoft water, as before. And as 
ſoon as, from any cauſe, ſeveral particles of Thr rags apour begin again to 3 
unite in this upper, and conſequently colder part of the air, tis probable tze 
air becomes filled with a multitude of little ſlender icy ſhivers; which wWhgen EY 
they begin to deſcend, and in their progreſs nearer the earth begin to be'cols 0% = 
lected into-leſs compals, reflect the rays of the ſun which fall on them, ang x 
thus form the 1 of white clouds; which the whiter they are, the - 
more certainly ney, og ſow, hail, cold ſhowers, and winds ' 
but the hier the face of ſuch a cloud, oppoſed to the fun, does appear, the 5, ©. 2 
oundzas = i 


being deſtitute at that time of the ſun's heat. Hence it follows, that: fach: ; 
their various poſitions, in reſpect to the ſun, they happen to project his te: 


0 See N. tin. Terr. & Mar. from pag, 80, to 91, and a - 
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mee hea! 163. After what has preceded, we can no longer wonder how ſuch-ſud-: 
| and cold iv den viciſſitudes of heat and cold ſhould ſometimes ariſe in a certain part of 
the atmoſpbcre: the atmoſphere. For if we conſider, that at the ſame time, when the ſun 
ſtrikes the air J. the fire in it is immediately driven into parallel beams, 
though vaguely diſperſed before; this gives us one great cauſe of the in- 
9 of heat. If we again conſider, that the ground on which we tread, 
becomes ſuddenly expoſed to theſe parallel rays, it muſt alſo heat quickly; 
laſtly, that all bodies in this air, or r the earth, will alſo be heated 
OO more and more by the irradiation of the appearing fun: from whence it 
Me follows, that the heat in a certain place may be increaſed as above men- 
' © Toned, though not a ſingle particle of fire ſhould be added ro what was in 
E:5 ; it before. So that we have found another manner of exciting latent fire 
0 viz, by the action of the ſun impelling the particles of fire, ſo as to make 
„„ | 
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Teæraſlil fre 164. If now we conceive, perfectly white poliſhed minute bodies ſo ac- 
colleBed 10 commodated to each other, as that fire, when render'd parallel by the ſun's 
Marni. action, and directed on the ſurfaces of ſuch bodies, ſo as that all the rays 

7 reflected from them unite in one ſmall point, all the fire will then be col- 
” lected in ſuch place; which fire, otherwiſe, if the bodies had been diſpoſed 
| arallelly in the ſame plane, would have been driven into a paralleliſm as it 
tell Whence it follows, that the fire in this point, which we ſhall here- 
. after call a focus, will be ſo much the ſtronger, on account of the increaſe 
of its quantity, by how much ſuch point or place collecting the rays, is 
lefs than the whole ſum or ſpace of the ſurface of the reflecting bodies : 
. this ks as now en by paralleliſm, has been deſcribed in the pre- | 
ceding articles. F | „ 

1 105 If therefore, we could make a concave ſpeculum, whoſe cavity 

concave: if Were form'd by the revolution of a perfect Apolonian parabola about its axis, 
+ pratiecebl.. and conſequently ſhould have perfectly the figure of a parabolic conoid; 

wm”. and 79 the matter of ſuch ſpeculum alſo to be very denſe, as gold, 

and its colour white, as the fineſt mercury; and laſtly that it be exceedingly . 

elaſtic, as the fineſt ſteel, and its aperture or baſe very large, we ſhould' 

find, that in the point of the axis of ſuch ſpeculum, diſtant = part of the 

latus reftum from the vertex, the whole power of the fire, which enter'd 

in a parallel direction, within the circular baſe of the parabolic conoid, 

placed parallel to the face of the ſun's diſk, will be connected, and conſe- 

8 by increaſing the magnitude of the ſpeculum, this force may be 

. Mill further and further augmented. But human induſtry has not yet been 

ES - able to diſcover ſuch a matter, nor to give ſuch a figure to a concave body; 

{o chat the excellency here ſpoke of is hitherto little other than idesl. 


N 


* 
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166. The next view after this, is to chuſe the moſt ſolid, white, hard. 
elaſtic matter, and to poliſn it thoroughly, ſo as to leave no inequalities on 
its concave ſurface, and give it a ſpherical figure, which was ſuppoſed prac- 
en e e ns 
be raiſed to an incredibly violent degree. x * OEttogd 

167, Not to enumerate all the other contrivances, it may ſuffice to con- 7%, fewer of 
ſider the beſt which has hitherto. been produced: being that made by the Villette 


two Villettes, father and ſon, of Lyons, with great expence and infinite la - eculum. 
bour. It is. made of a metallic matter, whoſe due mixture was diſcover'd 
by a multitude of trials; it is ground to a hollow ſpherical figure, ſo as te 
chord of the + TN of the circle, by whoſe revolution it was formed, or 
the diameter of the circle- which defines its plane or diameter, is 43 inches; 
conſequently the area of its plane, whereby the rays are admitted, contains 

1482 2 French inches: its figure is both concave and convex, and either 

ſide or face poliſhed with the greateſt nicety poſſible; the whole weighs 400 
- French bor a Laſtly, the rays determined on it by the fun, when oppoſed  *— 
directly thereto, are collected into a circle in the air, of half an inch diameter, 

at the diſtance of 3 feet and a half from the bottom of the ſpeculum ; con- 
ſequently the parallel rays of the ſun, falling within the circle or aperture ß 
the ſpeculum, on the concave ſurface thereof, if they be all reflected into the 
focus, will be contracted out of a ſpace of 5396 into a ſpace of 1; ſo that 
the fire will be 7396 times ſtronger in the focus than it was before in the air. 
The difference appears exceſſive; but it muſt be conſidered that we here 
ſuppoſed all the rays, which fell on the ſurface, to be reflected from it, 
which is found falſe by experiment; in r its figure is neither perfectly 
ſpherical, nor perfectly ſmooth and poliſhed, or without incqualities ; as 
appears by the microſcope, and even upon looking obliquely with the naked 

eye. However this be, if we. could find the proportion of the reflected to 
as incident rays, it would be eaſy to compute the preciſe increaſe of fire, 
without which we can only ſay in the general, that the fire here produced 

is extremely violent-: for, upon experiments frequently repeated, it has been 
found that all bodies, combuſtible by any fire, when placed in this focus, are 
inſtantaneouſly burnt; and even bodies, which by reaſon of their moiſtneſs 
do not readily burn, till the fire have firſt dried them, do here take flame 
immediately; as has been found in a thick piece of green wood, moved . 
backwards and forwards in the focus, which is immediately ſet on fire, and 
continues to burn conſtantly, though moved about; the flame till ariſing © 
in that part which is expoſed to the focus. The ſix metals melt in a minute * 

in the ſame focus; as do alſo all the ſemimetals hitherto tried. Add that 
ſtony and rocky bodies likewiſe immediately fuſe, and after fuſion turm to 
glaſs. The vehement force it exerts on theſe occaſions may be learnt hence, 
that in the twinkling of an eye, it melts bones themſelves, whoſe aſhes can fo 
powerfully reſiſt the force of fire and lead in the refiner's teſt; and that it | 
melts and vitrifies tiles, clay, ſand, crucibles, marble, jaſper, andporphire, "I 
inſt uſly. Laſtly, what no perſon unacquainted with the hidden forrere 
of fire would ever have imagined, 2 * ſtones uſed in the building of . 
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furnaces for melting iron, and ſe 


f arating it from'the ore, immediately p melt 
and vitrify in the ſame focus; notwithſtanding that ſuch ſtones might dave 
continued expoſed to the fierceſt common fire for many years without any 


change: ſo that this fire, collected by the fpeculum, will do that in the ſho 


time, which the greateſt fire we can raiſe by other means is not able to effect in 
any length of years; and yet this fire ſubſiſts in the thin air, or even perhaps 
in vacuoʒ the air being all expelled out of the place by the force of fire, which 
thus remains without any fewel; continuing as long as the ſun continues 
to ſhine on the ſpeculunmn. VU 
x68. But the colder the matter of ſuch ſpeculum is, the more violent. 


nary properties is the fire always found in its focus; conſequently, the denſer the metal- 
attending it; ar line matter is, the greater is its effect: add, that by this coldneſs, the e- 


that the rays of 
the mnon afford 
no heat. i 


laſticity is alſo increaſed, which eee ere Ee e to the effect of 
the ſpeculum. In proportion as the body of the ſame ſpeculum grows hot,, 
its action grows weaker and weaker; hence it is always found more power- 


ful in the winter- time, in clear cold weather, than under the like clearneſs of 


air in ſummer. It has been above obſerved, that the coheſion of the particles 
of bodies is continually looſen'd by the action of fire, and this proportiona- 
bly; which muſt leave greater. interſtices between thoſe particles, and con- 
ſequently leſſen their contraction, and the elaſticity ariſing therefrom. . This. 
wolild afford a large field for ſpeculation: but it being impoſſible for us now 
to exhauſt every thing, we ſhall-only here take occaſion to note, that in a 
clear winter's night, at the time of full moon, the image of that luminary 
being received directly on the ſpeculum, produces a very bright focus, too 


vehement for any eye to endure; and yet the ball of a moſt exquiſite thermo- 


meter, being applied to the centre of the ſame focus, affords not the leaſt 
ſign either of heat or cold, but remains perfectly unmoved: which appears 


the more wonderful, as the rays reflected from the moon's. body upon, the 


ſpeculum, were originally directed by the ſun; Whoſe image, as mention'd 
in the former experiments, when received on a plain glaſs ſpeculum, and 
reflected directly therefrom upon Villettè's concave. one, produce a fite in 
its focus, almoſt as vehement, as if the rays had been received imme- 


diately from the ſun itſelf: which affords à new proof of the difference 


- Conveniences 


and inconVwve- 


" niences of Vil 


lette's ſpecu- 


; tum, 


- above-mention'd, between heat and light. Theſe are the chief phyſical ef- 


fets relating to our preſent purpoſe, as they are accurately deliver d by the 
excellent author himſelf; the uſe whereof will be preſently ſhewn in pro- 


ſecuting this ſubject. 


169. One inconvenience is found in this noble inſtrument ; viz. that re - 
quiring the ſun to be of a good height, in order to receive the powerof it, 
and be directly oppoſed. to it, ſo as the axis of the diſk. of the ſun, and of 
the concavity of the ſpeculum be in the fame right line, it thence becomes 
neceſſary for the bodies to be tried in its focus, to be placed in the ſame 


line; which means they cannot be prevented from falling down as 


ſoon as fuſed; whence they eſcape the further action of the fire, and can- 
not be brought under any new trial after melted : which on many occa · 
ſions 3 highly uſeful. But this inconvenience is in ſome meaſure 


compenſated, in that the external ſurface of the poliſhed metal * 


* 
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all the reflection, een abe ut Gen. HTS whereas 

glaſs ſpeculums, made-to reflect om overing them over with mercury, dif. + 

ſipate many of the rays by the multiplicity of image e ae. by — 8 
ferent poſitions, or tran particles of glaſs: and other-ways of pro 

ducing on like focus's, «refraction of the rays — by tranſparent 

bodies of figure, act ſtill more faintly; in they at the ſame 

time reflect a great quantity of the rays in all wanne and 

fuffocate . ae in een of their pere Fs pe 
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170. Vent neee of has: 1 been ee it exi- The fun of 
dently follows, that. the heavenly bodies, N and fixed ſtars, make 4% the ce/c- 
no ſenſible alteratĩon in our fire as to heat and cold; for, to omit the ſun Trex 47-09 il 
whoſe: effects we have been above relating, the moon is che only one whoG by — . 
image received on this ſpeculum, and after reflection collected into ſo narrow or reflection. 
a compals, produces not the leaſt ſign either of expanſion or contraction in 
the air; from whence it will eaſily follow, that: the light of the other pla- 
nets muſt do ſtill eſs : neither has the light of the fixed ftars any effect in the 
like caſe: If therefore, which does not appear improbable, theſe bodies have 
any influence on the heat or cold of our earth and atmoſphere, it will ne- 
celſarily follow, that they muſt act after ſome other manner than by the 
emen ef rays of light. Nor will! it avail. the aſtrologers to alledge the 
various aſpects, conjunctions, and conſtellations of the E. it being evi · 
dent, from the above experiments, that theſe make no eee therein. 
So that we may therefore conclude, that all the heat derived to us from 
the heayenly, bodies depends wholly on the ſun; no A known. mon 
having h ichen been found to nem chereto. 
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171. Up G8 theſe th it will dots to conceive 8 
the 5 Upon changes cdrom in bodies by the ſtars: 82 8 moſt of 5 
thoſe known to us are accompanied with heat or cold at the time they pro- 9ing #9 fre; + 
duce their effecta: it follows, therefore, that the influence which che ſtars 57, fl. 
are ſuppoſed to have on theſe ſublunary bodies, muſt ariſe from ſome other 6 
cauſes Which are not owing to fire; whence alſo thoſe viciſſitudes do not 
appear to depend on the communication or alteration of fire produced there- 

by. Nor has the 3 yet been aſcertain'd by experiments, whereby thoſe 
ſuperior bodies affect our inferior regions, unleſs perhaps it be gravity zwhich 
is a very different thing both from fire and light, nor has any d ö 
on them. This power too is different, according to the different aſpect of 
the ſtars; whence, in reſpect of the differences of attraction and repulſion, 
many changes may be e et as no one acquainted with theſe 
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' Fariou: pha- 172. From what has been above explain'd, we may be able to account 
nomena of the for ſeveral phænomena of the air, which on ſome occaſions have ſtrange 
atmoſphere act effects on our chemical operations. It has been ſhewn by the learned Halley, 
corned fore that water is continually evaporating and tiſing into the air in vaſt quan- 
tity, and that in clear weather it will mount to a great deat, as appears 
by the tranſparency and the increaſed weight of the atmoſphere, here alſo 
it will then freeze, if its particles happen to join in thoſe high places. 
173. And what hinders the ſame, when thus form'd m uniting toge- 
ther in great maſſes, and thus appearing in form of clouds? And muſt not 
\ theſe on many accounts be continually changing their figures, and becoming 
_ ſometimes plain, and then ſphigyjical, and ſo of the reſt ; and ſuppoſing thus 
much, muſt not the action of the ſun ſhining through the air, and receiv d 
on ſuch ſpecula, and again reflected therefrom, produce many ſudden and 
extraordinary appearances of light? And when again diſpoſed in a different 
manner and ſituation, in regard to each other, may not thick darkneſs im- 
mediately enſue by a ſuffocation of the rays of light? When the clouds are 
illumined by the ſun and moon, ſo as to appear very white, ſnow or hail 
uſually enſue ſoon after; and in a very ſultry ſeaſon, after a long drought 
and calm, we have obſerved ſmall white clouds, riſen a good height, con- 
tinually increaſing at a great rate; and in proportion as they increaſe, turn- 
ing leſs and leſs white, till at length, collecting out of a vaſt extent into 
a narrow pyramidal ſpace pointed towards the earth, they make a thi 
ſhadow, and at laſt burſt down in ſhowers with great vehemence; which 
falling with large drops, ſhew they had formerly made hail, while in 
the higher and colder regions; which, in its deſcent through the lower 
and warmer were ſuddenly thawed: or if the hail ſtones were too bi 
when above, they fall to the ground in their ſolid form; on both which ac- 
counts they * a great and ſpeedy coolneſs in the lower air: all Which 
is eaſily conceiveable from the few ſimple principles above laid down. For 
the higher the watry particles were raiſed, the more icy muſt they neceſſa- 
| — become; and for the ſame reaſon, with the more violence muſt they 
fall, when once they begin to deſcend ; their paſſage being continually acce- 
erated, according tothe principles of Galilæo. Hence a ſmall cloud compared 
to a bull's 1 appearing in a clear ſky in Alia, and falling from thence, 
appears the bigger the nearer it comes, according to the reciprocal ratio 
of the diſtances till reaching the earth, it ſhakes every thing with immenſe 
force, forming a whirlwind, and often turning into a tornado, which drives 
from the centre towards the circumference of the horozintal circle. Does 
it not appear probable then, that the clear whiteneſs of clouds is always 
owing to ſnow or ice, formed and ſuſpended therein? Tis certain, that 
water illumin'd by the ſun never appears white, excepting when turn'd to 
froth, ſnow orice, unleſs it receive and tranſmit the ſun's rays very obliquely 
to the eye. Again, if it be conſider'd, that if frozen water, by the con- 
-Gurrence of wind, be gather'd from all quarters into one maſs, and thus | 


-. 
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oppoſed to the ſun, and the rays reflected from chat part of the ſurface, and 
by this means the air between ſuch ſurface of the frozen cloud and the ſun, | 
be heated, moved, and rarified, while at the ſame time in other parts the 
action of heat and light is very different; or if we conceive that large globe, 
as pretty ſolid, and not tranſparent, the cold will be ſo much the ſtronger 15 
in the part turn d from the ſun, and the air likewiſe ſo much the denſer: 3 
on all which accounts there will ariſe a ſurprizing rotation of the globe, 
| which will be the more rapid as the ſun's heat is the greater, the icy globe 
denſer, the cold on the hind part keener, and the fall of the globe out of. 
2 high light air into one that is lower, denſer, and more reſiſting. | 
174. If theſe things be conſidered attentively, we ſhall no longer wonder N 
at thoſe horrible ſtorms which uſually ſucceed long calms; eſpecially if Wwe 
recollect the great attrition, which bodies undergo in falling from a high. 
to lower heavy air; and the vehement heat and fire which muſt ſuddenly 
be produced thereby. It may alſo. be remember'd, that in ſome parts of 
the earth an intolerable. heat ſometimes. riſes ſuddenly, which ſoon after 
turns into a horrible ſtorm; and it has been obſerved that this always hap- Y 
pens when the ſky is interſperſed with ſeparate clouds. For if a few ſnowy | . 
or icy clouds, S e of a large ſize, be ſo diſpoſed in the atmoſphere - | | = 
as to form reflecting ſpeculums, whoſe joint effect meets in ſome one place, 
which may and mult often be the caſe; tis eaſy to conceive that a vehe- 
ment heat muſt ſuddenly ariſe in ſuch'place, and the air be tly ex-- 
anded therein, ſo as ſometimes to produce a great vacuum; which being 
ated by the fire collected there, the cloud and expelled air will be driven 
with a violent motion and noiſe, and thus forma kind of rotatory vortices; 
reſently after which, on a change of the ſituation of the clouds, the focus 
ing diſſipated, the air, mow, hail, water, and other bodies near at hand 
will ruſh violently into the void ſpaces. I have long been of opinion, that 
the ſun's light being repelled from icy clouds, and collected into vaſt focus's- 
was the chief cauſe of the many ſtupendous and deſtructive effects from 
time to time obſerved in the atmoſphere. A learned Engliſoman has demon- 
ſtrated with great ſubtilty,. what the force of common, heavy, elaſtic air. 4 
would be, when ruſhin into a mere Torricellian vacuum; and ſhews, that 3 
it would be incomparably greater than that of the moſt violent wind that 8 
ever was knoyn; Which ſcarce moves above 22 or 23 feet in the ſpace of 
a ſecond; whereas this air would move 1305 feet in the ſame time () Con- | 
ſidering then the number, magnitude, denſity, and different diſpoſitions . 
which theſe atmoſpherical ſpecula may be found 'in; what ſtupendous ef- | . 
fects may not be produced thereby ? Hence, lightning, thunder, whirlwinds, | 
ſtorms, thunder-bolts, winds, and other meteors. Hence alſo we may 
probably conceive why theſe rarely happen in a hot ſeaſon, if the ſky is 
clear, and freefrom clouds; and why, after the formation of clouds, ſuch . 
ſurprizing changes ſo ſuddenly follow. 
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derſtanding of fire; which, for want hereof, is falſly imagin'd to be inhe- 
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mediately i e all the paſſages they can find, and mounting on 
high form clouds, whic Dn IS abour, and ſometimes illumin'd by 
A 


[ex addition to the heat in the centre o 


From all which we may eaſily pergeive whence it WN that ſome places 
r 


on a certain time of the RS ee differ ſo much from t 
ell known, that in ſome countries the morn- 


ceteris paribus, is ſtrongeſt in high 178 places, but the contrary is founded 


on fact; ſince in clear hot weather the air is cooler and more temperate in a 


wide extended plain than in the valleys; whence horſes and other cattle find 


| themſelves beſt, and move and run more without tiring or blowing on large 


heaths than in other places. In effect, in ſuch plains there is ſcarce an) 
heat produced, except from the common impulſe of the rays, and their re- 
flections from the clouds: all which things conduce much to a right un- 


rent 


0 I. 
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Theory of Cuz MISTRY: 73 x 
rent in enacts of the ok more than others whence many fiction have 
been entertain d foreign to the true nature of fire: whereas, al FOG wad . 
examin'd, * ee ur diſtributed in all places. * 


COROLLARY VI. 


177. It may hunde to have thus briefly ſhewn, that the meteors in e 
atmoſphere, and the heats in the inhabited parts of the earth, with the ſeveral” _ e 
effects ariſing therefrom, all owe their origin, degrees, and vieiſſtudes, “ 
chiefly to a c in the reflection of the ſun' $ * 285 


COROLLARY VII. 


178. It * be a matter of ſtill higher enquiry, as well: as of conſiders. ſe. of : 
ble uſe, to define the true proportion between the quantity of light falling 7, ws <x 
from a given ſpace 3 a reflected body, and the quantity of the ſame f. „ hr 

collected after the reflection in a focus. Suppoſe then, the light from az-ic 
circle two feet in diameter to fall on a concave ſpherical ſpeculum, an 
reflected thence into a circular focus of an inch diameter, the areas 'of the 
luminous ſpace and of the focus may eaſily be compared together, as being 
in a duplicate ratio of their diameters : whence the mathematicians have allo _ 
deduced, that incident light is in the ſame proportion to reflected. But 
if we conſider the thing phyſically, we ſhall meet with much greater diffi- 
IRC at firſt fight would be apprehended in the ſolution f ſo ſimple a 
ro | 

: 179. For who can aſſign the number of pores or vacuities in the whole From the pores 
concave ſurface of the ſpeculum, in proportion to the ſolid. matter, by whoſe” ow 
ſurface the reflexion is performed; all the ſubſtances hitherto uſed for this 
purpoſe being much lighter than iron, and conſe den ſo much more po» 
rous than gold, whoſe real ſolidity, witch regard to: its bulk, has not yet 
been aſcertain'd, 2 it appears impoſſible to fix this matter, which how - 
ever is abſolutely nece * to determine the point required: perhaps not 
above a millionth part of the bulk of a given body is true matter, and 
that all other parts may be conſidered as pores or vacuum ; What quan- 
tity therefore of the incident light muſt be loſt on chis ſcore. i Is: e to 
conceive. 

180. But allowing a perfect. ſolid bod were procurable, how ſhould wel, 
then determine the . of he ates For ſuppoſe it to- he ſperiral : if mm "3 
it were really ſo, its infide would be perfectly black, except in-the-{ingle-place 
of its focus, or in the Jucid vertical cone carried on to the focus, or-prolonged 
a little beyond, in diverging and deflecting coloured rays, as follows from the 
doctrine of the great Newton': whereas the bottom appears in every ſituation. 
But to give the true figure to the metal, by grinding or poliſhing, is fearce 
poſſible z for if we view the extreme parts, even of the ſmootheſt and beſt 
poliſhed” ſpeculum, with a good microſcope, we ſhall” find it ru un- 
even and porous; and be convinced that only the ſmalleſt part of the con- 
i is of the ſame figure: the 1 2 of the W ee 

iver- 


— ” 


— 


diverſified and irregular; which takes away all hope of diſcovering the 

qoantgty of felled Tight, > 7 © Te Ht RT r 

And uncer- 18 1. But where theſe difficulties overcome, there is another conſiderable 

tain homege- one ſtill behind; viz. what certainty we have that the matter is every where 

12 7 5 the ſame, and reflects the light equally, and with the ſame force in every 

point of the ſpeculum; for by Sir Jaac Newton's doctrine it appears, that 

there may be a great diverſity in bodies in this reſpect? How do we know, 
but there is ſome hitherto unknown matter mixed with the reſt, which has no 
power of reflecting at all, and which extinguiſhes a part of the rays propor- 
tionable to the quantity of this matter found in the mixture, Again, tho“ 

we might diſcover the quantity of fire in the focus, with regard to the quan- 

tity which falls parallel on the ſurface of the ſpeculum, in each of the three 

| Caſes above mention'd, yet we ſhould only hereby learn the proportion of the 
quantity, which would not by any means inform us of the proportional 

er of the fire, which changes bodies in the focus, to that fire which by 

the ſun's direction fell upon the circular baſis of the concave, conſidered. 

as this alſo changes bodies therein. The reaſon is, that it ſhould firſt be 

The power of known, whether the particles of fire act by their meer force, multiplied by 
quantity alone, the number of ſuch parts; or whether the rule will hold, that upon dou- 

. bling the quantity of fire, its power of acting on other bod ies will be 

doubled; for tho this be uſually taken for granted, there is great room. 

to ſuſpect it: and th it be certain, that a greater quantity of fire in a 

leſs ſpace will always act with more force, it is doubtful whether its active 

power be only increaſed as the quantity is increaſed. My reaſons are, be- 

. cauſe certain experiments ſhew that ſome bodies act not at all while at a 

diſtance; but when dere ci to a certain degree of nearneſs, immediately ex 

WED certain powers, and produee certain new motions not before ent 

which become ſtill greater and greater, the nearer the bodies are brought to each 

other: and again when removed to ſuch a diſtance fromeach other, as thatthis re- 

ciprocal virtue is deſtroyed by the diſtance, all the motion immediately ceaſes. 

Of this we have an inſtance in loadſtones, which if one be at reſt in any 

? given place, will remain fo for ever; but if another be brought gradually 

| near it, you will find a certain point of diſtance wherein it immediately 

begins to move and agitate the former; and as you bring it ſtill nearer and 

nearer, both of them will move ſtill more evidently; the cauſe that produces 

the motion being continually increaſed, as the nearneſs of the bodies increaſes ; 

the rutio dr m whereof is hitherto unknown, though for ſome cogent 

reaſons the great Newton Tafpedts it to be nearly in the triplicate reciprocal 

ratio of the diſtances. B PO ee TOR DEN 2 4 

182. To determine this more accurately, the learned M. Muſchenbroek. 

profeſſor in the univerſity of Utrechr, has taken laudable pains, not with- 

out ſucceſs, Let us ſuppoſe ſeveral loadſtones of equal power ſuſpended in a 

ſpherical ſurface, at ſuch diſtance from each-other, that they almoſt begin 

. to feel their mutual powers; and ſuppoſe thereby a very flow approach to- 

wards the centre of the ſphere, as gradually come nearer each other ; 

an extraordinary kind'of motion will doubtleſs immediately a” 
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though ever ſo many. But ſuppoſe them all remaining at reſt at a certain 

diſtance, and let one of them 3 placed in the centre of ſuch ſphere ; 
from that moment a motion will doubtleſs ariſe in them all, not one of them 
remaining in its former ſituation; and as they again begin to approach 
nearer the centre, at every new diſtance another greater motion will be con- 
tinually perceived, in regard that in every new place a new action will be 
roduced between the attracting and repelling poles. The like might be 
wn in air, and numerous other bodies: for our preſent purpoſe the ſingle 
inſtance above may ſuffice. If then the like power, or perhaps a greater be 
found in the particles of fire, it will follow, that upon bringing them cloſe 
together their action will be vaſtly increaſed; which is ſcarce perceived at 
all while they remain ſeparate: ſo that the fire in ſuch focus may acquire 
2 power of changing bodies, much greater than what ariſes from the bare 


1 and number of the particles brought together. In effect, the | 7 © I 
truth of this has been long found from experiment: for if a thermometer I 
be placed in a cold winter's air at noon-day in a place illumin'd by the ſun, A 


it will only ſtand at 20 degrees; yet at the ſame time ſtone will immedia- - 

tely melt and vitrify in the focus of Villette s ſpeculum : what effects ſhall 

we then expect from it, if a body be applied in the axis of a ee, only 

5 inches diſtant from the focus, where the heat obſerved is ſcarce 190 de- 

grees; and it is manifeſt that ſuch a difference could not ariſe from the 

mere difference of denſity, but that there muſt be ſome new agitation pro- 

duced in the particles by the nearneſs of their contact. And we have alrea- 

dy ſhewn the proper virtue of fire to be that whereby it expands both itſelf, 

and all other bodies it acts upon: it is poſſible, that this virtue may be 

vaſtly increaſed by the collecting of its particles together; and hence per- 

haps its power may in a moment be ſo conſiderably augmented. _ .:- | 
18g. Laſtly, it does not bo. gon whether the reflecting power in the 7he corvature 

parts of the ſpeculum be equally great about its axis, with regard to which / che ſpeen- 

the rays fall parallel, as about the extremer parts of the ſurface of the ſpe- n »n4nown. 

culum; and -conſequently it may be doubted whether all the rays repelled = 

from any point of the ſpeculum, and collected together in the area of the | 

focus, be reflected thither with equal force; ſo as that the power of the 

collected rays correſpond to the number thereopß. 


Sonn , 
184. I have had many thoughts conce rning the manner of bringing theſe 4 way of 
things to ſome kind of certainty; and have at length diſcover'd, that if any 2 ig the 


part of a ſpeculum be cover'd with a dark opake matter, yet the rays from . 
all the other uncovered parts will ſtill meet in the ſame focus, without | 


n 
W F 


deviating therefrom; from whatever part of the ſpeculum they came, or | I 
whatever part of it were covered. If then we conceive the whole aperture 0 A 


of the ſpeculum covered with a brazen circle, there will be no rays received, | | 
nor any. reflefted ; but as we may divide this circle into as many equal 1 
parts from the centre as we pleaſe, we may by means of a circle thus divided 1 
admit or ſeclude as many particles 1 the rays falling on the Whole plain as 

n 2 = we 


n m enen 


. we pleaſe; conſequently in this manner we may know the certain propor- 


tion of the rays admitted in reſpe& to the whole plain. Thus, for inſtance, 


we may admit half the rays, or a third part, or a thouſandth part, or any 


other which we chuſe to be collected in a focus; and we may alſo compare 
the fire thus collected in the focus, and hence infer whether the power 


of the fire thus produced be as the number of the rays, or in any other pro- 


By the feed 
it produces. 


the heat: by thus comparing the ſpaces 


fires, 


portion. In effect, by this way we may divide the rays of light which fall 
on the whole aperture of Villette's ſpeculum, in any given ratio in which a 
circle is geometrically diviſible, and thus examine the power of all thoſe 


ROLL &RY N. 


185. If by proper experiments it be found, that the part of the circle 
which admits rays, collects ſo much heat in the focus as is neceſſary to make 
water boil therein; and then ſuch another part of the ſpeculum be laid open 
as produces a heat in the focus, which raiſes the mercury in the parometer 
to 424 degrees, we ſhall then have produced double the degree of heat, 
conſider'd as it diſcovers itſelf by the dilatation of mercury; and after the 
ſame manner we may try hat proportion the aperture of the ſpeculum in 
this heat, bears to that aperture of the ſpeculum which produced double 

of the apertures, and the effects or 
degrees of heat produced thereby, we may at length find what the number 
of rays, and what the uniting or collecting them together contributes to their 
force ; which would be of great importance in the hiſtory of fire, and would 
abundantly eyince, that the whole power of fire does not depend on the 
mere quantity of the rays, but on their cloſeneſs to each other. This the 


few experiments we have had opportunity of making with burning ſpe- 
culums clearly ſhe w) ſo that the utmoſt force of fire hitherto known and 


produced in one ſimple manner, may now be ſufficiently conceived from the 
quantity of ſolar rays, tranſmitted by a circle of 3 feet 7 inches diameter in 
winter-time. If the fame rays had continued on without any obſtacle to re- 
refle& them, they would only have produced a ſmall degree of warmth in the 
air; and if they had ſtill proceeded ftrait on to a thinner air, the heat thence 
afailing would have gradually decreaſed, and at length perhaps a degree of 
cold been occafion'd, beyond any hitherto oblerv'd.—From all which it 

pears, what wrong notions people commonly have of the nature, and ac- 
tion of fire: it being clear, that the greateſt fire ever known to mankind, 


only differs from the greateſt cold, by the action of a reflecting body. From 


whence we again infer, that fire is equably diffuſed through all bodies and 
ſpaces ; but that it exerts no action where there is no body to receive and 
reflect it. And as the aperture of ſuch ſpeculums may be increaſed ad infi- 

nitum, it follows that there is no limit, beyond which the force of fire maß 


* 


not be raiſed. 
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186. No fire has hitherto been diſcover'd greater than that in the fo The bighet 
of M. Villettes ſpeculum, which ſurpaſſes even what is produced by &, 7 ir 
M. T{chirnhbauſe's burning-glaſſes. Hence, the ultimate effect of any mo- & bare attri- 
mentary action of fire hitherto obſerved, is to turn flint to glaſs ; which is #9. 
done in the focus of Villette's fpeculum : nor has any effect greater than this 
been ever known. For though lightning will inſtantly melt iron, it has 
never, I think, been known to vitrify either ſtones or metals. It may be 
added, that this effect of vitrification may be produced in a moment's time, 
in the coldeſt place, and the coldeſt bodies, without any aſliſtance of the 
ſun, without light, and without fewel. . Conſequently the utmoſt effect, even 
of the greateſt fire, may be had at any time, in the darkeſt place, and the 
coldeſt bodies, For if in the ſevereſt winter's night, a piece of flint and 
well tempered ſteel be ſtruck againſt each other, they will yield live ſparks, 
which will diffuſe a vivid glittering light, and yield a hiſſing noiſe as they fly 
through the air. And if theſe be caught on a piece of clean paper, they 
will be found to be glaſs-ſpherules, form'd of the flint or ſteel, or bath, 
melted down, and vitrified, and in their rotation through the air turn'd of 
this figure, Yet the converſion of ſtones and metals to glaſs is the utmoſt 
effect of the fierceſt fire. It appears then, that a momentary friction may 
act as powerfully as the largeſt burning-glaſſes. - Conſequently, if a huge 
maſs. of the beſt prepares ſteel were ſtruck. againſt another vaſt lump of the 
choiceſt flint, what an immenſe fire may we ſuppoſe would ariſe ? Thus 
much for the other manner of N a large fire in the ſhorteſt time, 
viz, by the collecting of parallel and reflected rays into à ſmall point. 


PLES ELD © X P E R 1 ME N T XVI. 5 n 
187. If the ſame fire, driven into a paralleliſm b the ſun, fall | upon a The dioptrical 
tranſparent well-poliſhed glaſs, of a perfectly ſpherical figure; it will be col- produdion of 
lected into a focus, and burn very fiercely. . 
188. This has been obſerved long ago, but never with ſo much accu- 
racy as in the Duke of Orleans's burning: glaſſes, in the King's. garden at 


: 2 Ms 
„„ 3 FP 
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Paris; where divers experiments were made to diſcover the nature of fire; 
which will be thought neceſſary to be here hiſtorically related, both as they 
give a conſiderable inſight into the doctrine fire, and as their effect was 
the greateſt that has been obſerved of the kind (u-. 
189. A ſpherical glaſs of this ſort, four feet in diameter, and convex on 
both ſides, being oppoſed directly to the ſun, in the ſummer-ſeaſon, when 
the air was clear, and purged of its water by preceding rains, between the 
hours of nine in the morning and three in the afternoon, made its focus 
about twelve feet diſtant from the | 
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| Catoptrical 192. Whence it alſo follows, that catoptrics, if duly improved, would 


28 l. Theny of CMT TAL. > 
190. All combuſtible bodies placed in this focus burn; 
lead melts inſtantaneouſly; and tiles vitrify, if long enough held in it. 

From a compariſon of this with what has been above delivered concern - 

ing rh force of Yillette's burning ſpeculum, we may draw the following 
corollaries. fs CY On” 1 


5 COROLLARY I _ Spd 
Cateptrical 191. The diameter of Villeti“s ſpeculum was 43 inches; and conſe 
and dieperical quently its circumference pf The diameter of M. T/chirnbauſe's ſpherical 


fire compared. x ; 8 a 
_ glaſs was 48 inches; and conſequently its circumference ==. The quan- 

tity of rays, therefore, which fall within the compaſs of the glaſs, will be to 
the quantity of thoſe which fall on the ſpeculum, as 2304 to 1849: yet 
the effect of the ſpeculum is much greater and quicker than that of the glaſs. 


5 * 


„„ en 


*- 


the Hrongeſt. p erve the rays it receives and reflects more entire than dioptrics could 
do, tho improved to the higheſt point: a great number of rays appearing 
to be loſt in collecting them dioptrically, © 


COROLLARY ot; 


Aud dil. 193. The difference, however, is very great between the focus's of the 
: two. The aperture of M. YiIkite's ſpeculum is W ſquare inches; and 
its focus 2 ſquare lines. The area of M. 7/chirnbauſe's glaſs is E ſquare 
inches; and its focus = ſquare lines. Conſequently, the focus of the ſpe- 
culum is to the focus of the glaſs as 1 to 9. From whence, again, it ap- 
_ pears, how, much the manner of producing fire by reflexion has the advan- 
_ tage of that by refraction. Conſequently the power of fire will be pro- 
moted much better by opake ſpecula, than by tranſparent glaſſes ; in regard 
a ſpherical glaſs of four feet diameter is the greateſt that the glaſs-man's art 
has yet been able to produce : whereas the making of ſpecula does not yet 
appear to have arrived at its utmoſt pitch; though it muſt be own'd our ex- 
| ons from this quarter are not very great. Who can forbear lamenting, 
that no prince ſhould. be found to reward thoſe incomparable artiſts for what 
they had done, and hereby animate them to further attempts! Such is the 
unhappy fate of the fineſt arts! 


"EXPERIMENT VI.. 
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arts 
at : 


The greateſt 194. The noble Tſchirnbauſe did not reſt ſatisfied with the ſucceſs of the 
dioptrical fire. foregoing experiment, but applied himſelf to contract the extent of the for- 
mer focus into leſs compaſs; that by thus collecting the rays ftill cloſer, their 
power of burning might be increaſed. To this end he made uſe of a leſſer 

glaſs, the ſegment of a ſmaller ſphere, which being placed directly parallel 

to the former, received all its rays, as they went converging to the _—_ 


The Theory of CuHnMiSTRY: 
the former larger glaſs, and collected them into a circular ſpace, of about 
$ lines diameter. So that by this new collection they were reduced from 
81 ſquare lines to 16. Hence he gain'd indeed in the 3 of the rays; 
but by this new refraction loſt many of the rays again. On the whole how- 
ever, the power of burning was conſiderably greater than before. And 
here the endeavours of that excellent perſon ſtopped. | 
— 1 8 n now explain d the capital methods hitherto diſcovered of - 
producing fire by catoptrics and dioptrics, it remains to rehearſe the extra- 

| dinary effects produced in bodies by means of theſe ret that the che- 

miſts may be convinced there is no need of any groſs fire to produce even 

much greater effects, than any of thoſe wrou ght in the furnaces of glaſs- 

men, aſſayers, or refipers of metals. Nor will any perſon. except againſt 

my relating theſe after the Academy of Sciences; whoſe Memoirs are not 

in the of every body: And in treating profeſſedly on the ſubje& of 
fre, it had been a fault to have omitted them. -The principal are theſe: 

196. (1) Moiſt branches of green trees, and woods ſoak'd in water, . _ . . 7 
bring. mn Ob. the focus, immediately burn and conſume. in flame, 2 7 1. 
ſmoke, an 1 

197% (A little veſſel of water placed in the focus immediately Boils. 
We wiſh it had been tried by Fabrenbeits mercurial thermometer, whether 
this boiling water were hotter than water is heated in the uſual manner ; 
when it heats in all caſes alike. . | 

| 5 Y (3) Thin RR of metal applied in the focus do not immediately 
melt, but growing ually hot, at h, run. If they be too thick for 
the power of the ocus to penetrate, they ſcarce melt thoroughly. 

299. Ab. Tiles, burnt, or and in the ſun, alſo talc, and other bodies, 

ot in a moment, and ſoon after turn to glaſs. 5 

1 (5) Sulphur, pitch, and roſin, . covered. « over with water, 
melt under it. 

201. (6) A piece of ſlender CRT! being put under water in the focus, i in : 
the ſummer time, and kept there a while, appears to remain entire, when 
viewed on the outſide; but upon breaking the wood, is found, on the in- 
fide turn'd to coal and burnt. This ſeems to prove, that ſo intenſe a fire 
can only heat water to a certain degree; which being too weak to burn 
wood, hinders the fire directed under the water from burning the wood in 
that part contiguous to the water. Hg | 

202. (7) If the matter intended to be changed, be expoſed in a black | 
receiver, the . of the focus is ſurprizingly increaſed. 
203- (8) 1 metals, or other bodies r 70 by this fire, be laid on a 

coal made of green wood, and not thoroughly dried, they inſtantly melt; 
emit ſparks, and fly off. Lead and tin quickly melt, and not wy . : 
but calcine, vitrify, and are loſt. 

204. (9) The aſhes of all vegetables preſently vitrify. 

205. (10) If any entire lat 1 be applied eitel e | 
ves unable to melt it z yet, when ground to pode ily performs the 
liquefaction; 3 and When, ifter this n ſtill refuſes to melt, its 

. made to fue 7 22 ſome ſalt. 5 hae? 3 5 


| "206, 


e (11) Black bodies, and mch as remain black in this fire, underg 
the greateſt change of all others. Bodies that are White when expoſed; and 
which afterwards turn white in the fire, change more ſlowly, and with 
greater difficulty ; and thoſe which being black at the time of their ex- 
poſing, and afterwards become. white, are the moſt difficult of all to change; 
eſpecially if they turn white after fuſion, —Laſtly, ſuch bodies as remain | 
perfectiy white in this focus, undergo. the leaſt change of all others as lime, 
Chalk, and flint. 
207. (12) All metals, expoſed in an unglazed china · veſſel, iy ; 
vided the china be gradually heated, to prevent its breaking by too Te 
a fire; and is likewiſe thick enough to prevent its fuſing. 
208. (13) If the matter to be tried by this fire, be expoſed in the 
glaſs-veſſe], and the focus be carefully directed within the cavity of t 
veſſel, ſo as to fall on the matter to be changed, but not on the glals ; bed 
extraordinary hænomena will ariſe therein. 
„ Nirre W put in ſuch a veſſel, and expoſed after mie Un. 
ner, becomes wholly volatile in a moments time, and turns to volatile ſpi- 


kit of nitre: an effect the more extraordinary, in regard nitre, melted by 


yl other fire, ſcarce changes at all, but runs like water: and to turn 
mp part by force of fire, there is always required 'a mixture of ſome ter- 

23 body, or the addition of true oil of vitriol, or the calx wherein the 

oil of vitriol ſtill remains; whereas in the above experiment the buſineſs i is 

done without any additon at all. | 

210, (275) The utmoſt light of the full moon collected by this gals viel 

a moſt Jucid focus, but no heat at all. 

211. (16) It moves and _ almoſt all bodies, even in ee nel 

tho* often. not without great 

212. From all which, and many other experiments, it pen that this 

focus made by M. T/chirnhauſe, is weaker than that of M. un, and * 

1 finger for examining the nature of fire by its effects. 
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213. If the water, or ſhivers of ice in the aa be by any phy- 
ſical cauſes gather'd into vaſt, globes. of clouds, fo as to form tranfj 
— of a ſpherical figure, tho” they ſhould only continue ſo the ſmalleſt 
ſpace. of time, yet being uin by the ſun at à ſemidiameter's diſtance 
— the hind part, they may in an inſtant roduce a focus much more 
violent than that of T/chirnhau/e's glaſs, ratify the air in chat fg? + 1h 
prodigious. degree, and thus yield very ſudden and extraordinary 

mena, If we. reflect on the great clearneſs . and purity of Pau e 
the atmoſphere, and at the ſame time conſider What a la 

is frequently poured down in rain in a ſhort time, it will not © be cult © to 
imagine, from the n les of dior ptrics, what the elfect muft be of a huge 
Iphere thus amafft 1 5 if we e 7715 * thet * 588 in fall 
on ſuch : 2 have: wad ee ro th, : oduce an intenſ 
Tight and fire 1 in = axis of Sil W 
I 
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_ exceedingly in their degree of light, or heat, from the ſpheres themſelves ; : 


change in bodies, and vitrify metals more readily than the greateſt doubled 9 
is much more powerful than 9 5 glas; and yet the colliſion of 


| 216. 1 have been in ſuſpence ſome time, whecher or no. might. ven- Te jv 
ture to 2 an opinion, which has frequently employ d my thoughts; «=it =o 25 
5 : 


_ this by an eaſy experiment; ſuppoſe. a hollow braſs cube, upwards of three 


- The Theory of CunMis Tay. . 
and that on the ſide illumin'd by the ſun, there e er: a denſe 
blackneſs appear, we ſhall be apt to conclude, that ſo ing of the like 
kind may be the caſe, when we find the heavens full of black clouds, which | 
preſently after burſt"ints thunder and lightning. Another effect of this | 
ſpherical from of clouds is, that the ſpaces intercepted. between them differ ſoon 


from whence Os muſt every moment ariſe ſtrange varieties between 
the air, rarified and heated in one place, and condenf:d and cooled in an-= _ 
other: which may be varying rn moment. Tis enough to have men- 

tioned theſe matters, which if carefully applied to meteors, will enable us 

to account readily for their appearances. |=: 
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F 214. Be pleaſed now to recolle& what I before intimated, viz, that Fire by colle 
the mere attrition of flint againſt ſteel will make a greater and quicker % ice: 


— 


focus of a burning-glaſs, This is apparent, i rd that Yillette's ſpeculum :rice!, 


iron turns that metal into glaſs ſooner than is done by the focus of that ſpe- 
culum: whence we have a new indication of the vaſt power of elaſtic ſolid 
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215. Hence we gather, that there is no need of any action of the fun The f nor 
hitherto known, in order to produce the greateſt and moſt efficacious fire e to pro. 
hitherto diſcovered; nor is there need of any inflammable matter or fewel _ 3 
to melt a metal, of all others the moſt difficult to fuſe, in a moment's time, enjeft fire. 
and this even in the coldeſt weather and place, without any melting fur- 

nace, or even without any veſſel to contain the matter: all which paradoxes bao; 
are confirmed by the common way of producing fire. © © 


and at length have determined to do it. It is probable, that in the ac- 
tion of fire obſerved among us, the ſun does not emit any fiery matter, to 
which ſuch action ſhould be attributed; but that this luminary only has a 
power of directing the fire already exiſting in any place, into parallel right 
lines, from whence the fame quantity of fire being again collected out of 
its paralleliſm by reflection or refraction, and united ſtill cloſer, acquires 


new powers, and thus is enabled to produce all its effects. To illuſtrate 


inches ſquare, and cloſed every way, except that one fide being taken off, . - 
it is left open there; and ſuppoſe this cube directly oppoſed by its open _— 
ſide to the ſun, only cover'd with a white | qa in the cavity of it | i. 
apply M. Fabrenbeit's tender meter, which conſiſts of a movable ſpi- 


Tit; - 
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in parallel lines againſt the concave refleRing ſurface of the ſpeculum; by 


to the ſun. 


E 


| The Thorp of Quizmtorny., 
rit; while the prevents the ſun d rays from penetrating the cavity of 
the cube, and if the weather be cold, we ſhall find an intenſe cold in the 
whole vacant ſpace of the cube; take away the paper at once, and at 
the moment that the cavity of the cube is illuminated by the ſun, their: . 


immediately ariſes a conſiderable heat, which the thermometer indicates. 


Philoſophers uſually maintain, that the heat here admitted was ſent from 
the fun's/ body, with a velocity ſcarce. to be conceived; to me it ra- 
ther appears, that the ſun has only done now; what it did before, and which 
it always does, viz. determine what we call fire into right lines, which can 
now reach the opake body without any obſtacle, and thus drives the fire, 
which before, while the paper interpoſed, was equably diffuſed through the 
ſix containing ſquares; drives it, we ſay, without altering its quantity, in 
right lines againſt ont ſide oppoſite to the open one, and thus heats the 


whole cavity, but eſpecially ſuch fide; by merely directing the rays, and not 
by any increaſe of their number. 2 MiVillette's ſpeculum to bedi- 


realy oppoſed to the noon-<day's ſun, covered over with a white-veil, 
we hal ve no more fire or heat produced in its cavity behind the veil, 
than at any where elſe; but at the inſtant you remove the veil, the fire, 
which before remain'd indetermined in the cavity of the ſpeculum, is driven 
which means that vehement fire is produced in its focus, and not, as uſually 
imagined, projected from the ſun : in effect, tis neither more nor leſs now 


than before, but only in a different direction: the ſame will hold in a refrac - 
ting burning-glaſs; and thus neither the fire produced by colliſion, nor by 
a burning ſpeculum, nor a glaſs lens, appears to owe any thing of its matter 


2 ..,COROLLARY V. „ 
217. From what has been obſerved, it appears, that the ee fire which 
human art and induſtry is able to raiſe, is that where the focus's of Villatte's 
ſpeculum and T/chirnbauſes-glaſs ſhould meet directly in the ſame point: 
fr as the focus of the ſpeculum in the open air riſes to 3 foot and an half di- 
ſtance from it in the axis of the ſpeculum, we may, without hindering the 


action of the ſun on the eee A the burning · glaſa before it in the 


ſame axis of the ſun and ſpeculum, and in fuch diſpoſitions, as that the focus 
of the glaſs exactly fall on the riſing focus of the ſpeculum: in the point of 
concourſe, therefore, between the two, we muſt have the fierceſt 2 i 
any human means hitherto diſcover d are able to produce. It muſt be ond 


the action of ſuch fire cannot be ſo commodiouſſy determined upon objects, 


except in the very moment when they are applied in this focus; ſince the 
A they melt, they will drop out of it. "Fo conclude, if it be not con- 
trary to nature to ſuppoſe ſpherical hollow icy clouds accommodated to each 
other in the air, after the manner above ſpecified, hat effects may not be 
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muſt dou remain, as long as the axesof the ſun, the burning-glaſs, and wntinucece, 
ſpeculum, remain in the ſame right line, and their ſituations at the fame e 
diſtance conſequently, if the of the ſun, the glaſs, and ſpeculum, . EA. 
be continually kept in the ſame ſituation, this immenſe fire may be kept up, = - 
in a clear day in the ſummer-time, from nine in che morning to three in the ; 
afternoon z yet without requiring any thing like fewel to ſupport it during 
whole period: this gives us a very different idea of the higheſt degree o 
fire, from what has hitherto been. conceived. It ap in effect, that, 
by the laws above detcribed, we may in any place o 3 produce a 
fire of any aſſignable degree of force and magnitude; and this durably and 
equably without the help of any ſe vel. 


COROLLARY W. 


219. The chief thing ſurpriſing in this fire is, that at the moment where- gain gra- 
in its cauſe is produced by a due apparatus, it is found preſent in all its + is as i- 
force, and thus immediately acts with the whole violence wherewith it will Haut. 
ever act hereafter. Another thing conſiderable is, that at the inſtant when 
this fire it exerting its utmoſt power, if the glaſs be but covered, the whole 
ceaſes at once, without the ſmalleſt ſenſible remains of it. But that light, 
heat, rarifaction, and all its other effects ſhould periſh ſo entirely, in ſo 
ſhorr a time, without leaving any thing in the place where they all obtain d 
in fo high a degree, muſt be hard to conceive. Let the fire of the focus 
here deſcribed does not ſhew itſelf by any brightneſs, except juſt in the focus 
of the ſun and ſpeculum, nor yields any viſible light on the ſides thereof; 
conſequently we have no indication of its preſence by light, e ws the eye | 
be 3 in the axis, where the immenſe ſplendor would inſtantly deſtroy Pa of 


of ſeeing. „ 
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220. Fromaconſideration hereof we diſcover that other wonderful pro- Meno « now ¼ 
perty of fire, whereby, when alone, it is found to have a phyſical power of ien of the 
expanding itſelf equally from the centre of its maſs, in a kind of radii, to- #4/*re of fre. 
wards all parts; and as fire is every where the ſame, this power will alſo 4 

be every where the lame: but when, on ay account, this equality or bal- 
lance of power is deſtroyed, ſtupendous effects muſt neceſſarily ariſe; and 
hence ſometimes a wrong conceived opinion, that fire is then progluced anew, F 
or that its power its ſome way increaſed. _ 5 5 


2 * 


216. Suppoſe then the higheſt degree fo fire preſent in ſuch place; this 4ut fe, 
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OG EXPERIMENT Uu 
221. True fire may be united with all ſolid bodies hitherto tried; and 
when once united therewith, adheres to them a conſiderable time, nor is 
found to periſh or diſappear in them inſtantaneouſly, as in the focus's above 


222, Thus, if we try any of the ordinary bodies by commitring them 


to any pure ſtrong fire, they will be heated thereby to ſuch a degree as to 


ſons who uſe fire, and even from the whole earth itſelf, when illumin' 


ſhine and melt: this appears from the experiments of Tſchirnbauſe, Hom- 
berg, and Hari ſoster; nay, and thoſe of all ſmiths, cooks, and other per- 
by the fun: in all which caſes the ſame event of the experiment has uni- 
formly been found; e. gr. in all fixed earths, ſtones, gems, glaſa, fixed 
ſalts, woods, minerals, and metals. To the ſame purpoſe is that obſerva - 
tion of the great Newton, that water itſelf, if ever it could be converted 
into earth, might be ſo impregnated with fire as to ſhine; nor does there 


ſeem any thing more remarkable in this affair, than that there muſt be 


ſome other cauſe, beſide fire, to connect fire, ſolong a time totheſe bodies; be- 
cauſe the fire in the focus of Villettès ſpeculum, how vehement ſoever, imme- 
diately periſhes as the illumination ceaſes; and all thoſe fires; before ſo cloſelß 


united, ſeparate and fly aſunder. But if a ball of iron, a great cirele of which 


is equal to that of the focus of the ſpeculum, be held in it till thoroughly 
heated, the fire thus united to the ball will continue in it a conſiderable time, 
and exhibit all the marks of its being preſent; ſo that the fire which had been 
the focus, and would immediately have flown off, being thus received with- 
in the. body, is retained there a long time, and hinder'd from being diſſi- 
pated and extinguiſhed. Tis hard to ſay what ſhould be the cauſe hereof: 
if we anſwer that it is body; it may be aſked again, in what manner this 
ſhould' retain fire; and whether in the place where the focus was before; 
there was nothing but fire alone, without any other body, even the air it- 
ſelf being expelled by the fire? Whether the reaſon of its vaniſhing ſo in- 


| ſtantaneouſly is, that there was no body to retain it; whether the col- 


lected particles of fire, unleſs retained by ſome denſe body, immediately re- 


turn to their native equilibrium; and laſtly;'whether therefore there-be no 
mutual attraction between the particles of the fire themſelves, and whether, 


* 


N 


on the contrary, thoſe particles do not mutually fly each other 
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223. This pure elementary fire, while thus united to bodies, is found | 
2 moment in every point of ſuch bodies to have the real phyſical effects 
of fire. 3 1 
224. For the principal characteriſtic of the preſence of fire is diſcovered 
upon examining it by a thermometer; ſince, as we have already es if a 
| 4 V | | rmo- 


J 


+ 


The Theory 97 Cuz 1186 . 285 
dees id ace anita diſtance: from a piece of ted hot iron, for „ 
inſtance, the liquor in the tube immediately rarifies, and this continually, 
the nearer we approach it to the iron itſelf, and the leſs, the further it Zo with, | ot | 
drawn from it; nor does it matter on what ſide the thermometer be applicds gr: =_ 
provided-the diſtance be the ſame : the fire therefore now | „ 
iron, in as much as it acts on the thermometer, is the ſame true = — = 
fore; and continues ſtill in the ſame place, without any friction or paralle 
liſm, exhibiting all the effects of elementary fire. If we N a ſul- 
phurous body to the ſame iron thus ignited, we ſhall find that as it comes 
nearer and nearer, it will egi to ſmoak, melt, ſparkle, glitter, and catch 
flame. Lf 

225. The following experiment alſo deſeryes particular notice: - having a 1 
quantity of the. pureſt alcohol in a phial, and pouring ſlowly and careful . 
the minuteſt drop thereof on ignited iron, one would naturally, expect 
that it ſhould inſtantly be kindled ; whereas, on the e it no ſooner Is 
upon'the concave ſurface | of the iron, than it gathers i into a tranſparent globule 
like quickſilver, and runs like the ſame over the metal, ney in any 565 
of flame; and after in its (21% on it-has arrived at a colder part of the iron, 
preſently flies off in fume, raiſing any fire. This ap ſtrange, 
ſince ſulphur, npowder, wood, and other bodies preſently kindle, 
when laid in the ſame iron; while alcohol, which when eden kin- 


dles the quickeſt; of almoſt all bodies, will endure Li: fire w kindling 
at all; enen ene ons hs the io tin aig wat og Nl S 
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| 4565 It N Found," then, that file may be his derain'd for 10 ne Without in- 
a time, and to ſo great a degree in a ſolid body, it remains to enquire what af A 
the nature and conditions are of the thing which thus adheres ;\ and as a- 1 99555 4 
mong the common properties found in bodies, weight is a principal one, =P 1 
have endeavoyrt to learn whether this fire adds any ſenſible weight to the 
fixed bodies it is in; and to this purpoſe made choice of ſuch a body as 
would ſcarce loſe any weight by a large fire, and which at the ſame time 
would admit and ſuſtain a great fire for along time; withal making uſe of 
nice pair of ſcales, which would turn eaſily on their axis. Weighing then a 
parallelipiped of pure iron herein, I found it to weigh five Amſterdam 
pounds and, eight ounces, while in its cold ſtate; then expoſing it in a large 
fire made of pit-coal, and further excited by blowing with a pair of bellows, 5 
till the iron Was heated perfectly red on all ſides, I then weighed it, after 
ſhaking off the duff, in the ballance as before; putting the former weight 
in the 22 77 ſcale, and ſtill found it a juſt counterballance thereto; weigh 
ing exactly five pounds ©, 4 ounces as before: and leaving it inthe ſcales i 
till e ef for the | 7 of twenty- four hours, I found 775 „„ = 
ing it again, that it retain; preciſely its weight, without either loſs or gain = 
in the whole courſe.” ; The ame have alſo found in a large ſolid hay of | 
PPP} . which 3 108 vu all the auth above 1 8 the wa | 
* e in ers | - 
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„„ Tie They cui 4 
b who make theſe experiments will be a at4 
proved — rer the ene 
of which, on further examination, will be found | | 
4 of the ballance, whereby the ſcales are faſten'd'to the beam} are lia- 
ble to be moiſt, and to dry again by the heat of the metal, which, when 
put into the ſcale to be weighed, raiſes Le of the watery part into vapour, 
and makes that ſcale lighter of courſe; to ae rg ”— hoes, npong 
to make uſe of metalline chains inſtead of firings.” 0 
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at fire is 227. Fire, therefore, thus adhering to an ignited body; expands wa: al 

+ and free, around after the manner of an atmoſpere; fince from every point there- 

eee. beated of we find its virtue diffuſed to a conſiderable diſtance, ſo as to produce 

3 All the effects belonging to fire; and in this law, chat the 'nearer to the 

| . ignited body, che greater is the power til] perceived: fo” that a globe be- 

ing thus ignited, will form a heated won: — tens it, P centre % 
the Hotteſt of all. e ot 5 
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But Hage 228. Hence we iti that a : quantit 7 of true fire i is preſent in the 
in the centre body thus heated, and remains long in the fame. © For con dering, that 
of the heated in theſe pieces df iron and copper, a great heat is produced to a conſide- 
, rable diſtance on all ſides, which indicates fire to be preſent by theſe its di- 
. ſtinguiſhing effects; and reflecting alſo, that during the whole time where- 
in this heat continues, the ambient cold of the air is every moment di- 
miniſhing ſomething of this heat; it will readily follow, that the quantity of 
fire in thoſe bodies, when fifſt ignited, muſt have been very great; and 
conſequently, that in the whole maſs thus heated, the quantity of fire is 
reateſt in the body itſelf; greater we mean than in the adjacent air heated 
3 it: and again, that if the body be long enough detainꝰd in the fire to be 
ignited, and 5 by it through its whole ſubſtance, the heat will be 
teſt and 8 I ee N e ob- 

vation. ; 
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„ * rom \ this centre towards the ſurface the fire is cominaily 2 
as it recedes ins! reaſon the extreme ſurface is contiguous to the air, and thus receiv- 
ens. ing the cold hereof, is firſt brought to a ſtate of coldneſs: the ſame alſo holds 
in che aerial atmoſphere around it; thoſe orbs whereof neareſt the heated 
_ oy will be harteſt, and the exterior and remoter colder and colder to the 
2 which is the limit of heat; beyond which the air is of the natural 
1.7 of coldneſs. From hence again we learn, that in the whole heated 
the centre expands itſelf moſt towards all ſides, . is the nature of 
fire, as found greateſt in the centre; but the next orb, being leſs pe 
than the centre, will bound the expanſion, and in fome meaſure reflect and 
keep it * enn leſs hot, that is 22 A — a little more 
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bout and in the ball, and whoſe parts are all moved freely and indiffe- 1 


more than another, it ſeems a neceſſary N that the ITT 1 8 : 4 3 


Wr few. 
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contracted ; mad as this . and repulſion obtains among all the orbs FF 
which conſtitute the hot atmoſphere, it appears, chat during the whole time, Cn fans oi. 

wherein the fire produced in that ſphere continues beyond what is found in 4 iv _ 
the air not h by this fire, there is a vibration and repercuſ- . 
non through the whole ball, in the body o it as well as in the ambient air j 

and that this vibration ĩs conſiderably great and durable in proportion to the” . 1 
violence of the fire: Does not this vibration and repercuſſion eee a B ̃ 
ſiſtent? — ibn produce E in Tok =_— 
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unite with it into one .carporeal: concrete mals ; ſince, t though greater than concrete <vich 2 
before, it is not found heaw ier ; unleſs we oſe chat fire _ ing to 49. e 1 
2 body may add to its bulk;; without 1 its weight. we know 1 
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ons Neither does "fins . . diminiſh. a ay thing of. the ay heh the Me nale it 
body would have at that time, and tow ich HA a. lighter. 
of this 8 eee eee experiment yet made. 188 * | Lo 
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34 A we are inclined. to conceive this fire, e. 8 chat ee — - 
—_ a ball of red- * iron, as a fluid, which exiſts. every where both a. ent 2 
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rently therein; ſince if there were any determination in them to one part 
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234. Son Ie there muſt alſo be which makes tht -fige continue ſo 
long in the heated body, and hinders it from flying away as oon as 80 
duced in it; ſince in the focus's of M. Villette s and Jebünban 

iron; and yer 


there are as ſtrong, or even ſtronger fire than in our ball 
that immediately and totally ceaſes, unleſs continually reproduced i in the ſame 
lace : fo that fire cannot preſerve itſelf in a place it like pot fed, 

fometing elſe different from it to retain it he T4 1 c 
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15 eee emer 
it except body itſelf, conſidered as diſtinguiſhed from ſpace,” that ist as it 
reſiſts and is i 122 and conſequently is corporeal bulk.” For we 
find, that if fire be imparted to bodies of different denſities, they indeed{ re- 
ceive the ſame degree > heat, but then they preſerve this degree ſo much 
the longer, as they are denſer, more ponderbus, or have more corporeal 
ſubſtance : thus if ſeveral bodies of di t weights be heated equally in 
boiling water, the heavieſt will ſtill remain hot the oy and the lighteſt 


cool the ſooneſt ; and the rule holds almoſt univerſally, ſo far as experiments 


have hitherto been made. The vacuum in n tube loſes its heat 
the inſtant after it is generated: air heated in a Pot uickly loſes its heat; 


alcohol more flow 4 ; water flower than alcohol; and quickſilver lateſt of 


all: fo among ſolid bodies, wood, ſtone, and metals, if equally heated, re- 
' rain'their-acquifed/hear the longer, in p rtion as they are denſer.) mT 
236. A greater degree of fire alſo 2 les later a bndiesithen.a-fonaller 3 
fo x this. T alto holds : almoſt” as an univerſal rule, that the greater — a 
body has, or the more it is expanded by fire, till it arrive at the of 
fuſion, the longer it retains the heat ir has acquired. Thus if two bodies, 
in all other Y the ſame, be heated in different ees, and the hotter 
have loſt the degree of heat whereby it exceeded the leſs hot; the former 
will {till 19 as hot as the latter was at the firſt moment, and conſe- 
quently will ſtill require the whole titne of cooling of the other to reduce it 
to the ſame temperature. It ſhould indeed be examin'd, whether there be 
not ſome other cauſe to preſerve fire when once produced, beſide weight and 
the degree of heat: for if water and oil be equally heated, and the oil be 
I hter than water, moſt philoſo hers would expect that the oil, on account 
its tenacity, would cool the ſloweſt of the two; or that fire "would: con- 
0 longeſt in the oil. But upon taking two equal veſſels, and filling one 
with water, and the other with oil of olives, and putting both in a larger 
veſſel wherein I made water boil; and keeping both the other liquors there- 
In, till I was ſure they had each acquired the Free ofheat of boiling water, 
I took them out, and ſet them in the open air, to ſee in what time they 
would both return to the ſame degree of Un} ; the reſulc Was, that they 


did i ie * proportion to their weights. 


237. 
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237. Yet there appears ſome hidden cauſe, why fire, how great ſoever, 4c 


can only give bodies a certain degree of heat; as we find in water, alcohol, greater in 


oil, - and quickſilver, when brought to the degree of boiling; yet as all do 
not boil equally ſoon, the lighter fluids may frequently admit a greater de- 
gree of heat and fire than the heavier, provided the former be nor 10 cafil 


brought to a ſtate of boiling. . Water is heavier than linſeed oil, and whe 


ter, though lighter, than melted gold, may be worth enquiring. © 


it boils is found to have 213 degrees of heat, beyond which the utmoſt 5 


fire cannot raiſe it; yet oil, though lighter, requires a greater or longer fire 


to make it boil, and when brought to this is found of almoſt 600 degrees 


of heat. The cauſe of which ſeems difficult to aſſign; ſince quickſilver, tho? 


fifteen times heavier than the ſame oil, only acquires the ſame degree of 
heat when arrived at ebullition: hence we find that there is ſomething beſides 
corporeal bulk, which diſpoſes certain bodies to admit a much greater degree 
of fire than others. J) Bans So ee ones 
238. Hence it appears, why even hot water extinguiſhes a fire compoſed of a 


degree of fire than is neceſſary ro irs kindling ; fewel never catching fire or 
burning with 213 degrees of heaʒt. | | S ir 


ſarticur 
lar Bodies. 


Why watir 
combuſtible mater; ſince it occaſions the fewel to be ſurrounded with a leſs cles fre. 


239. Hence alſo a large fire will not melt a tin-veſſel when full of water; 4 water 


ſince, in order to the fuſion of that metal, a much greater degree of heat is ne- 


ceſſary, than water will admit of; but if the ſame tin-veſſel be filled with oil, 
and placed over the fire, it will ſoon melt, even before the liquor in it can boil. 
The ſame holds of lead with water in it under the ſame circumſtanc: from 
all which we may gather, that when fire has ſo diſpoſed a body, as that it 


can act equably, and paſs freel N the pores: thereof, no more fire 


can be united to it; and this is found in fluids, at the time when they begin 
to boil; and in ſolids, at the time when in perfect fuſion, fo as to appear 
like a glittering 1 liquid; as we have found in metals, glaſs, falts, 
and all other bodies wherein the experiment has been tried. 


240. From this fertile. head of obſervation we alſo learn that fire has Laws 8 


prevents tin 
from melting. 


ſome connection with bodies; ſince the greater it is, the longer it adheres ; ure cit re- 
and the dinſer the body, the longer it remains therein; that it adheres more £74 40. fre. 


largely to ſome bodies, eſpecially oily ones, than others; that theſe heat 
more ſlowly, but imbibe a greater degree than others; that by how much bo- 


dies are heavier, the longer time they need tobeequally heated with thoſe that 


are rarer, by the ſame fire; laſtly, that they require ſo much longer time 
to reduce them to the ſame temparature Wer ies oc cool quicker. 
All which things conſidered, we ſhall find many laws of nature ſettled with 
regard to fire, which. will be of great uſe in phyſics. In effect, if this'doc- 
trine were carried to its height, we might be able by experiments to ſolve 
the following problems. 7 | | 1 
ceive any given degree of heat by the greateſt fire: and again, 1% fill a given 


F & 


ſpace with ſuch a body as the greateſt poſſible fire may. be retained in #. kf n he- 


— 


ther iron, which melts more ſlowly than gold, be not, when melted, hot-. 
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241. Hence alſo, another law of nature ſeems to offer itſelf, viz. that 
bodies which contain fire more copiouſly than the ambient fluids, or other 
neighbouring bodies, loſe it again ſo much the ſooner, as the fluid into which 
they are immerged to cool is the denſer. Thus ſuppoſe air, water, and 


quickſilver, in veſſels exactly of the ſame temperature, ſuppoſe alſo three 


equal pieces of perfectly ignited iron, and let one of theſe be left in air of a 


| known temperature, a ſecond in water of the ſame degree of coldneſs with 


reality, it appears, that the iron in water cools ſo much t 


Three cauſes 
gf cooling. 


8 


the air at that time, and the thirde in quickſilver of the ſame temperature 
with the air and water; the piece in the air will retain its heat a long time, 
that in water will loſe it ſooner, and that in the mercury ſooneſt of all: in 

ke flower, as water 
is denſer than air, that is about 800 times; and that in the quickſilver 
about 14 times ſooner than the other in water. The workers in metals are 
well apprized of this, who to ſoften their metals, for certain purpoſes, ignite 
them thoroughly, and thus leave them in the ſummer-time, and in ſultry 
weather, in the fire itſelf, till this gradually ee ſinks into cold aſhes, 
and thus they are left to cool together: but when they require metals harder, 
for other purpoſes, they dip them ſuddenly in the coldeſt water in winter- 
time. We have therefore diſcovered two caufes which accelerate the re- 
frigeration of bodies, viz. the coldneſs and denſity of the fluids wherein _ 
they are immerged while hot, A third cauſe, which conduces to the ſame 
effect, is the agitating of the hot body throughout the fluid, which makes 
it cool ſtill quicker; as by ſuch means the body to be refrigerated is con- 


tinually applied to a freſh quantity of the cold fluid. Hence, by the way, 
may. be obſerved the phylical cauſe of hardening iron; that metal, bein 


ignited almoſt to fuſion, is' ſuddenly drawn through the coldeſt water, ſo 
as to be perfectly cool'd in a moment's time; by which means its parti- 


cles, which had before been looſen'd and ſoften'd by the fire, become now 


Why den/e bo- 


dies cool athers 


fooneſ, 


The efſe of 
mixing hot 
and cold li- 
gears togetber. 


intimately conſtringed and bound together; the effect whereof is, that they 
remain extremely Cloſe and hard, but at the ſame time brittle, © 


c 4 ab od ee 


242. As to the reaſon why a denſer fluid cools a hot body immerged in 
it ſo ſoon, it may be obſerved, that before the hot body was applied to the 
fluid, things remain'd equally cold, and conſequently this effect could not 
ariſe from the diverſity: of cold, which cools one hot body immerged in it 
ſooner than another; and may be ſuſpected owing to this, that a denſer 
ma 4 cold fluid draws more fire out of the hot body, in proportion to 
its denſity. . „ NN „ 
243. Todetermine which point I made the following experiment: Tak- 
ing two equal quantities of the ſame fluid, v/z. vinegar, alcohol, water, 
and oil, and reducing theſe to different degrees of heat, and then inti- 
mately mixing them together, they came to the ſame degree of heat, which 


was half the exceſs of the hotter quantity above the cooler, Thus, e. gr. 


mixing 


- 


"The Theory of CU T AB. 29 


mixing a pound of boiling water, which had 212 degrees of heat, with a 
d of cold water, which had only 32 1 of heat, the mixture will 

ave 90, viz. half of 180, which expreſſes the difference between 212 and 
32: from whence it appears, that the diſtribution of fire is here as the bulk; 
conſequently that fire, by a cloſe contact between the ſmalleſt particles of 
bodies of the ſame kind, immediately diffuſes itſelf equally, and leaving its 
former body, lays hold of a new one; in which experiment there appears 
ſomething very ſubtile, viz. that the common degree of heat is loſt, and 
the exceſs diſtributed equally between the two maſſes, If we take quick- | 
ſilver and water in the ſame preciſe quantities, but of different degrees of heat, 
and thus mix them together, a temperature will here likewiſe riſe from the 
mixture, but with ſome conſiderable difference from the former. : 

244. For if the water were hotter than the mercury, when equal bulks 4. the dife- 

thereof were mixed, the degree of heat ariſing from the mixture, was al- rexce. 
ways more than the half which was expected. On the contrary, if the 
quickſilver were hotter than the water, and equal bulks of each were inter- 
mixed, the temperature produced by them was always leſs hot than the half 
of the differences. And this diverſity was always found, as if in the former 
caſe three parts of hot water had been mixed with two parts of cold; or in 
the latter caſe, as if three parts of cold water had been mixed with two of 
hot: but when three equal bulks of mercury are taken, and two ſuch bulks of 
water, it matters not whether you heat the mercury, or the water; ſince 
after mixtion the 'temperature will correſpond to half the difference of the 
heat in each; as before in water, where equal portions were mixed. _ | 

245. In this experiment it may be obſerved that we diſcover a new law of i 746: in 
nature, viz. that fire is diſtributed in bodies in proportion to their bulk, or bodies in pro- 
extenſion, and not of their denſiry: for though the weight of quickſilver, portion to their 
with reſpect to water, be almoſt as 20 to 1, yet the power which produces 
heat proved the ſame in both, as if water alone has been mixed with an 
equal quantity of water. - The ſame is confirmed from a multitude of other 
experiments, as.we have intimated above, in making mention that all kinds 
of bodies, when committed a conſiderable time to the ſame common degree 
of warmth, never ſhewed any 2 in reſpect of heat, other than in 

roportion to the ſpace they poſſeſs; ſo that nothing had been found in 
be which attracts fire; though the denſer bodies are, the longer they 
detain, the heat they have once conceived. The experiments here referred 
to were made for me by the celebrated Fahrenheit. What then ſhall we 
ſay is the cauſe why fire paſſes ſo much ſooner out of its own body into 
another groſſer, than into a lighter body, or even an empty ſpace, into 
which it might penetrate with ſo much more ſeeming facility ? 5 


c oROLLAR T Xil. 


246. Again, it ſeems to follow, that the greater a body is, the longer it Zan. bode: 
will retain the heat it has once conceived, other circumſtances being ſup- detain beat 
poſed equal; by reaſon the denſity of the extremity hinders the quick egreſs #2z- 
of the fire, which was endeavouring to depart out of the intimate parts mu 
, . x OO OO 
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"of Thus the orb W. this c . 4 Inet a fourth, and 
thus to the end; ſo that a body thoroughly heated through its whole fab. 
ſtance, always cools the lateſt towards its central parts: hence, as the mag- 
3 nitude of a is ſtill capable of further augmentation, it ſeems poſlible 
= to have one ſo large, as that the heat once nenn ee to th may. 8 
8 ſiſt eee the longeſt period. P e 
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Bodies of te 245. It is demonſtrated by geometricians, that bodies, ceteris faribus, 
e we „ have always the leſs external ſurface, by how much they are greater; from 
of Lear. whence, again, it 3 that large bodies retain the heat which they have 
once conceived the longeſt ; 1 5 uently, that the more corporeal maſs a 
e under a leſſer lurface, the longer vill it preſerve its fire, compared 
to others. 
Was ibs 248. Again the ſame mathematicians 63 that a corporeal maſs, while 
ſcherical ſgure the ſame in quantity, can never be reduced under a leſs ſurface, than 
$19 celeſtial when form'd into a ſphere; which figure therefore appears the moſt reten- 
14 90 tive of heat, both on account of the ſmallneſs of the ſurface, and of the 
equabel accommodation of parts to the very centre, as well as their equable 
receſs from the ſurface. And this e is one reaſon of the PO 
figure of the 153 and fixed ſtars. | 
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r eT'y: © he hens body, in other reſpects remaining the Ge reed 
col the 2 to a leſs bulk by dividing it, its ſurface continually increaſes; while its 
maſs remains the ſame; and hence alſo it __ the quicker. A cube, di- 


vided into two equal parallelipipeds, acquires; more ſurface hereby; ſo a 
ſphere, when divided into two hemiſpheres, acquires hereby two great cir- 
cles of ſurface, and thus gains = parts; and the ſooner accordingly will 


they cool after heating. The diviſion therefore of a hot body into leſſer 
parts, and its reduction from a ſpherical figure to plain furfaces, are two 
: cauſes whereby the cooling of bodies is greatly accelerated; as their con- 
tact with colder bodies is hereby much increaſed. Thus a pound of boil- 
ing water, while in a ſpherical figure, will retain its heat a long time; where 
as if poured out on a * cold iron Plate, it pietently; cools. 


* 
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The different 250, From a due conſideration of what has been delivered, we ſhall 
heats in men, be able to ſee into the cauſes of the continuance of heat in other things. 
whence. It has long been obſerved, that men of hard, firm, robuſt bodies, inur'd 

...._ __to exerciſe, and at the ſame time of denſe, ponderous humours, are always 

| hotter, and cool much ſlower than others; the cauſe whereof has been va- 
=. © ....., riouſly aſſigned: from the premiſes it follows, that ſuch bodies, compreſ- 
= #4ling ſtrongly the denſe fluids with their firm ſolids, muſt of neceſſity col- 
_ lect a great 1 5 of fire, and retain it very tenaciouſſy. So it has been 
RS ] obſerved that carcaſles, after the vital warunth has left thong cool ſlowly © 
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what has been ſaid, without recurring to any veſtal fire hid in the viſtera dt 
the body. On the contrary, that lax ſoft ſluggiſh weak bodies can never acquire 
under a leſs attrition, leſs condenſation, and diffuſe: into arger ſurfaces; ry 2 5 we 3 
by which means they are unſit, even to retain the heat which they have Af 
conceived. Hence may appear what miſchiefs are to be apprehended, and | -- 
_ remedies to be applied in both caſes: ſo univerſally uſeful is this > +... 
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251. The theory of the cooling of bodies may be alſo applied to explains were the 
what has hitherto perplex'd the chemiſts, phyſicians, and philoſophers 3 greate/t ht 

viz, whether human blood be hotteſt in the heart, and Why? What a ya- % bana 

rity of opinions have been advanced on this queſtion, which yet natyrally *”*_ 

ſolves itſelf on our primes The blood is allow'd by all to be coldeſt in 

the veins; in its return rom the external cold parts of the bea, it becomes „ 
mixed with the new humours juſt taken into, the body, and colder than DE 
the reſt ; it is alſo contained in Iooſe, weak, unactive, large veſſels, and | 4 
thus returns to the right ventricle of the heart; whence the venous blood 2 
ſhould, in no part of the body, be. colder than in the right ventricle of - "i 
the heart: but the exceſſive cold, which would thus ariſe, might en 1 
danger life itſelf; for which reaſon the blood, in its return by the veins to = 
the heat which the arteries ſupply, and communicate to the body. And 
yet on theſe accounts the blood muſt ſtill be coldeſt in the right ventricle, 
if compared with the arterial blood. But the ſame blood, thus cooled, is 
driven ” the force of the right ventricle of the heart into the narrow ſtrong. = 1 
elaſtic canals of the pulmonary artery; where being compreſſed and e * 
with the whole effort of reſpiration, it is necefſarlly driven through one of - 5 
the lobes of the lungs. in equal quantity, as at the ſame time thfough the 
whole body, and all its parts. Hence, therefore, the blood undergoes 
more . muſt conceive more heat in the lungs than 
in any other part; ſo that the heat would here grow intolarable, and even f 
mortal, were it not that the air drawn into them by reſpiration, is always 5 1 
much colder than this blood. And Malpighi ſhews, that this blood in thñiie _ 
lungs, being divided through a multitude of minute arterics, which every. 23. | 
where accompany, the. ſmalleſt ve/cae of the lungs, is thus extended into the air in r. 
an immenſe ſurface, and expoſed to the air, which every moment receives /diratien. 
an acceſſion of freſh, and therefore cold air; on which accounts the 'blood* 
again ſhould not be colder in any part of the body than in the lungs. How - - * 
wonderful the contrivance, that where for certain purpoſes the blood re... 
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quis to be hotteſt of all, ſhould fo others again require to be coldeſt! . 
The new chyle and blood could hardly, without endangeting life, be duly ff 
driven through all the veſſels of the body, unleſs it were firlt attenuated and' - 
divided by à vehement attrition into its minuteſt elements; which bs fp 


3 
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De Theory of CREMIGT RV. | 
could not be done, without at the ſame time producing an intenſe heat; 
ret if fuch heat had continued but for a ſmall time, without the blood's 
cing cool'd again from other cauſes, it muſt all preſently have putrefied, 
and thus put an end to life by a moſt peſtilent diſeaſe. I formerly obſerved 
in a ſugar-baker's workhouſe, that the air, in the apartment where they dry 
their ſugar-loaves, is prodigiouſſy hot and dry; ſo that I could not endure 
it for the ſmalleſt ſpace of time, without danger of inſtant ſuffocation: this 
made me imagine I had found a proper opportunity of examining what heat 
of air living animals may endure. But being diverted herefrom by other 
neceſſary avocations, I deſired M. Fabrenbeit, and my kinſman Jodoc. Pro- 
vooſt, to make experiments with this view, and relate me the ſucceſs: which 
being done with great faithfulneſs, I ſhall here rehearſe; being of opinion 
that few experiments have been made, which conduce more to the under- 


.- ſtanding of the aerial fire, and its action on animal bodies, their humours, 


The ſurpri- 
Jing Heer of 
hot air upon 

animals, 


and parts; nor ſhall we eaſily find another experiment of more extenſive uſe 
252. This 3 then of the ſugar-baker's workhouſe was ſo hot, 
that the quickfilver thermometer being detain'd in it a conſiderable time, 
roſe to 146. A ſparrow, in a cage, being then placed in it at fix in 
the evening, after remaining about a minute, gaped and panted with 
eat labour, breathed thicker and thicker every moment, till its ftrength' 
Ruling, it could no longer hold on its perch ; but deſcending to the bottom, 
continued breathing very laboriouſly, and died in leſs than ſeven minutes. 
At the ſame time with the ſparrow, a dog was ſhut. into the ſame hot 
room, and, after continuing about ſeven minutes gaping, putting out his 
tongue, and panting for breath, ſufficiently diſcovered how offenſive the 
heat was to him z. notwithſtanding he kept in his wooden cage pretty quiet 
for about a quarter of an hour, when his breathing became very loud and for- 
cible, and he ſtruggled ſurprizingly to get away; but his ſtrength ſoon after 
fail'd him, and he began to breathe ſlower and flower; but his reſpirations 


were ſtill ſtrong and laboured; at length theſe grew weaker and more lan- 


guid; ſo that a littte before his death they could ſcarce be heard: during 
the whole time he diſcharged an exceſſive quantity of foam, which was of 
a ruddy colour, and yielded ſo intolerable a ſtench, that none of the by- 
ſtanders could bear it; and though ſo ſuddenly produced in the animal, 
was ſo horribly offenſive, that a perſon coming near it, for the twinkling of 
an eye, fainted away, and needed to be recovered with ſpirit of wine and 
myrrh. The. operator being thus ſtruck, was diſabled from applying the 
thermometer to the mouth of the dead animal,in order to learn 4 5 degree 
of heat his body had; but preſently after his recovery, applying the ther- 
mometer, he found it at 110 degrees. With all his tan and ſuch violent 
ſtruggles of the dog, there appear'd not the leaſt ſign of ſweat on him. The 
dog when hung to the ſteelyard, weigh'd ten pounds. 5 4 


253. While theſe experiments were making with the bird and dog, 4 
cat was alſo put, in a wicker-cafe, into the ſame hot room; and, after 
continuing about a minute, began to throw herſelf upon the ground, pant, 
and in about a quarter of an hour breath'd loud 3:4 a hiſſing noiſe, and 
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De DBeory f CREZ MIAT r. 393 
making incredible efforts to eſcape; after enduring like the former ſhe died, 
OE with ſweat as if drench'd in wat. | ö 

2234. By this we ſee how air, 48 degrees hotter than the blood of a heal 

thy youth, found by applying the thermometer in his mouth, quickly 

raiſes a moſt acute diſeaſe, and cauſes death itſelf with all the ſigns 9 9 — 

convulſions. What a change at the ſame time is made in all the humours 
of the body, which by this means become moſt fetidly putrid? There is « 
not in nature a more abominable ſtench then this; which, though produced 
in ſo ſhort time, in a ſound animal, far ſurpaſſes any cadaverus matter; and EEE 
could by its mere contagion" ſtrike down a ſtrong perſon, inured to hard la. 

bour, and bring him to the very brink of death. How muſt the humours OI 
have been "reſolved, and how chang'd from their natural ſtate, when the 5 
ſaliva itſelf could in ſo ſhort a time aſſume a red colour? Fire alone could +8 
not have done this; for the fleſh of a dead animal being ſuſpended in tlie 
ſame heat, only grew dryer, without 2 into ſuch a noiſome filth; 
but the vital motion, while it remain'd in theſe animals, produced a further 
degree of heat by its attrition in the lungs, and at the ſame time a tendency 
to putrefaction; and as nothing was brough in to temper and allay it, roſe to 
a much greater degree than in the hot room itſelf. Hence the oils, ſalts, and 
ſpirits of theſe animals became perfectly putreſied in about 28 minutes time; 
and the bird only lived about one minute in this ſtate. Yet the ſervants em- 
ployed in the ſugar-houſe can enter the room when thus heated, and continue 
in it a ſhort time; taking care to quit it ſeaſonably for refreſhment. Thus 8 
at thoſe iron-forges, where the run metal is cut into large iron plates, 

the workmen can endure the heat for a moment, but unleſs they retire ſpet · 
dily, and recover themſelves by lying down, and breathing a:colder are, 
they ſoon fall and faint away. When the air is heated, by art, to the ſame 
degree as it is found in a healthy perſon, a man placed in it will find it 
intolerably hot and ſtifling, ſo that he cannot long endure it; but endeavours 
by all poſſible means to cool himſelf, and muſt otherwiſe quickly faint away. 

Thus hot air weakens our ſtrength, and cold reſtores it; and unleſs the 
heat be temper'd with alternate cold both plants and animals ſoon periſh: 

255. Hence we learn, that the heat of the blood, both in the veins, 

arteries, heart, lungs, and other parts, is pretty equable; that it is made 

the hotteſt, and alſo the coldeſt in the lungs, and thus between the two re- 
duced to a proper temperature. | PETE þ | | 
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256. By how much therefore the matter whereof a body conſiſts is denſer, 1 
its bulk greater, and its figure more exactly ſpherical, the more diſpoſed it is quired in nale 
to preſerve the fire it has conceived, for a long time; which is every where, badies moſt te- 
conſirm'd by experience; and if to all this, the ſpace wherein the body is , 2/ teat. 
found be exceedingly rare, or next to a vacuum, We. ſhall have alf the phùù. 
ſical cauſes hitherto; diſcover d, which coneur to the long preſervation of. 
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v2 tov 677 "Ty eric E wee | retor-in air, to che temperature 
YZ thereof. | 2” they 443 my . 125 . TO "E746 . 8 
4 — : Pe ... /d , gs 8-4 Bo (SY #5, = — 87 5 32 f * = 
= 0 BORg © 0 R 0 I 1. A R 1 *. 11 On ens 


Whether vi- 237. —4 we ne, 8 afinr Sir. Jace. ee lay: down thai. 

bration be the hration of the particles which compoſe a body, For the ſole entire cauſe to 
caaſt of beat. hich the continuance of fire is owing in a heated body? *Tis certain a 

0 large bell, with a ſingle ſtroke given in one ſingle place, by a metalline e- 

laſtic body; will yield ſonorous tremors, luſficiently audible for ſeveral ſe- 

conds, and continue the ſame, though not ſo as to of heard, a conſiderable 

time longer; as may be learnt from ſprinkling ſand on the bell: but other - 
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= 
Denſe bodies 258, By hehe! muck bodies, whether aud; or ſolid, are denſer the 
* * time they require to conceive an equal heat by the ſame fire. 

259. Suppoſe a hollow parallelipiped of braſs, open a- top, nd: full of 
water, and on this ſuppoſe placed ſeveral equal cylindrical veſſels, filled 
to the ſame height with fluids of different weights, and let fire be 
under the whole, that the water in the parallelipi 3 may be equally heated; 
the effect will be, that the lighteſt and rareſt fluids will ſooneſt expand, and 
the denſeſt the lateſt : the like will alſo be found, if thermometers be placed on 
the fame. Air heats the ſooneſt, then alcohol, then the pureſt petrol, then 
oil. of turpentine, then fair water, then dür water, them: Are ſtrongeſt lixi- 
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of boch to heat. fire with difficulty; that body, eonſidered as body, appears tenacious 
"the retentive of po rroperament, and. reſiſts ye Tran 7þ to be made 
9 erein. 1 8 P 152 a 
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Small bodies use Bodies, cæieris n grow wen Mowers by. PRs Ps: 1 
ee are kargerz and quicker, by how much they are leſs: chis is ſo well known 
: from _ vulgar ney; that it may De laid down N axiom. 
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alſo the nearer they are brought to a ſpherical igure, or f Rege which con- 


tains the moſt matter under the leaſt ſurface. Thus, ſuppoſe a pound of 


iron form d into a thin e 7 iped plate, and another pound caſt into a ſphe- 
rical form, im ee in boiling water, the plate will acquire 4 — 
of the water preſently, the ſphere more ſlowly; ſo that thus far the ſur- 
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263. Among all the bodies hitherto obſerved, there is none which ſpon- 
taneouſly, and when left to itſelf, becomes hotter than all others. This, 
how oxical ſoever it may appear, is the reſult of induction; for we 
have ſhewn in the above-mentioned experiments, that all thoſe which are re- 
puted the hotteſt bodies, if they be left to cool in an air of the ſame tem- 
perature, always return to the ſame degree of heat and cold. Thus the 
phoſphorus of urine, when immerged in water, becomes as cold as rhe wa- 
| ch ſurrounds itz though upon admitting the air, it immediately grow 
hot. The phoſphorus prepared of alum and unctuous matters calcin'd, 
while kept in a glaſs p nal, has the ſame temperature with the phial itſelf, 
nor makes any change therein ;- but upon giving free ingreſs to the air, it 
preſently catches fire. Linſeed oil, which in the greateſt natural cold never 
congeals into a ſolid maſs, but ſtill remains fluid, is yet then equally cold 
with the coldeſt ice: nor is the pureſt ſpirit of wine any hotter than quick- 
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when kept at reſt in cold veſſels, are equally cold before theit mixtion, as 


tenſe fire. Flint and ſteel in froſty weather, however cold when at reſt, yet 
by a ſingle. colliſion inſtantly, produce 2 vehement fire in the cold atmo- 


ſphere; ſo that as far as bodies have hitherto been tried, there is no known 


its own. accord grows hotter than, any others. And yet the contrary opi- 
nion is deeply rivetted in the minds of men, who imagine chat at leaſt che 
bodies of animals are always hotter than other things; which indeed "may 
be granted, if we conſider them as alive, while the vital attrition of their 
parts is continually collecting fire, and gathering heat; bur when the heal- 
thieſt man is drowned in water, all things ſtill remaining the ſame, ex- 
<epe thar the motipn of acritiont i waſting, the carcals ſogn rexdrils co the 
degree of coldneſs of the water.” It may be objeted, that dead carcaſſes 
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filyer. That wonderful ſpirit of nitre, firſt diſcover d by Glauber, and re- 
p Be The Wen gree; ar that oil diſtill'd from fafafras Wood. 


the moſt rigid ice; though after mixtion they appear to conſtitute an in- 


n 
naturally bot- 


ter than - 


” 


thers. 


one which of itlelf is more diſpoſed to heat than to cold; or Which of 


Conclufion of 
the doctrine of 


The Theory fEaruncar. „ 
are ſometimes found very warm a conſiderable time after death, which . 
to argue, that the bodies of ſome any maintain a heat within themſelves ; 
but let it be conſidered that in ſuch caſes, there is . or a con- 
tinual and briſ motion, which by its attrition collects the fire, otherwiſe 
foreign to it. So cold hay, if preſſed into cloſe heaps; and thus moiſten d, 
Vill produce a vehement heat, and ſometimes break out into flame. In effect: 
fenden eee ee and mittion, often produte the 
moſt intenſe beat; as will be ſhewn more expreſaly hereafter; but theſe mo · 
tions never obtain in any one ſimple body, and conſequently are not — 
or ſpontanedus in any Body. Other difficulties, warn "wy e e . 
FER 1752 F (597 will eaſily ſolve. R 1. . 
er e 


e e 


264. Does not a denſe body, therefore, the hotter nl hotter it gradually | 
grows, contain the greater quantity of fire in it 3 and is not this greater 
quantity of fire, thus procured, owing to the greater eee e of fire applied 
and united to ſuch body; and does not the lon e ication of me rev as | 
e a mm we, of jt to be United with fuch body? 5 1 
| g 6 e 
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2635 Is not hs phyſical baue of fire ante * bony in a body-onee 
heated, owing to the fire itſelf, mne! ully; and dont 
e e e body? _ | 5 6 | 
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created, and exiſts in nature, ſeperate from all NW cfeited be And 
we have further alſo conſidered it, as it retains pure in budies clini, 
without taking any pabulum from them, but remaih ch Pre, and on 
driven into parallel © or pains 1 8: and again Have 0 dered it A8 öl- 
lected i in bodies by motion ind 8 tritiq; LO No $ Have been f 
to explain and inculcate this doctrine fully fore p oceeding to me 
deration of Fez. as ſupported by by combuſtible nies which is vary Als 
from the fe ormer, bo 7 15 in its nature arid Magy etrörs have 220 
among the chemiſts, for want of dilting iſhing, * Went accuricy, be- 
tween theſe two oo . of things, which afe 1 th by the common name öf 
fire. We now to examine vulgar hich any Hold as the 
only fire ; bee the Way, it may 59 to 60 bein ſorne Ci circumſtances 
a to the Alter, of fire, as Even 60 Vere authors; that * eres 
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re refiding in tion either in its nature or quantity; and that it may be collected 


cs in certain bodies, e. gr. gold and ſiſver, and remain à conſiderable time 
therein without cauſing any ſenſible deſtruction of them; it remains to ex -· 
amine thoſe bodies where fire may be preſerved the longeſt time; but 
with this condition, that while retained, and ſometimes alſo increaſed there- 
in, the bodies themſelves are conſumed and diflipated by the action thereof, 
ſo as almoſt to diſappear from our notice; for the fire once collected in them 


uſually continues, and retains its active nature, till thoſe parts of the bodies, 


wherein it was before ſupported, be diſſipated by the' fire; and when 
thoſe parts are thus diſſipated, the fire itſelfu inp ee nor can main- 

tain its power long after, in the remains of ſuch body. © i 
The proper ___ 2., Wherefore, as both the fire, and the body diſappears at the ſame time, 
meaning of thoſe bodies, or the parts thereof wherein it was found, have acquired the 
alum, 4, ) popular appellation of Pate, or aliments of fre! which, with this kmita- 


lates to fire, tion, is allowable. But if to the word pabulum, we affix the preciſe idea ef 
wa * r feeding fire, and converted by the fame into the very ſubſtance sf 


- a matter 
"nay ets AER RO ide its former nature, aſſumes that of 
ire juſt created, we make a concluſion, which before it be admitted as true, 
deſerves mature conſideration z. and which, however eaſy to be aſſerted, will 
be very difficult to prove. In effect, from this doctrine it muſt neceſſarily 


follow, that the quantity of bodies which are thus employed to feed. and 


ſuſtain fire, as being continually waſting or diminiſhing, and the quantith of 
elementary fire in the univerſe being increaſed in — — | 
fire ſtill proving, and all other bodies waſting, we ſhould by this time have 
had nothing left but fire: and yet by comparing the moſt ancient times 


with our own, there appears not the leaſt indication of ſuch increaſe of fire 


On the contrary, it is generally obſerved, that the power of fire, and con- 


ſequently the quantity of it, remains much the ſame, without any conſide- 


rable increaſe, and no diminution. Of this we have a proof from thoſe 
ingenious and accurate meteorological tables, made many years ago by that 
excellent geometrician Nicbol uu, which ſhew a great equability in 
the degree of heat. So after the burningof huge foreſts, which has ſome- 
times Taſted ſeveral months, the leaſt ac 


wherein the whole combuſtible. matter of the inhabitable part of the earth 
has been ſo often burnt, the heat, by fuch continual augmentation, muſt 
have at length become too fierce for tender plants and animals to endure ; 
whereas in reality the heat has ſtill continued the ſame in every quarter of 
the globe. A certain determinate warmth of the air and foil is always 
neceſſary to cheriſh the tender embryo's of plants, hidden in their ſeeds, to 
fill, and diſtend them with moiſture, and thus open their weak ſubtile famina. 
nic 


8 


8 leaſt addition of heat has never been ob- 
ſerved to remain. Might we not expect, that during almoſt 6000 years, 


A heat beyond the proper limit burns up the originally almoſt fluid little orga- 
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nell b bonn 4 . appear if che heat too rag? the em An 
droops and periſhes 2s e The lik e holds AE ae e male ſecds 


5 


inſinuating into of the females, require ſo tempęrate a warmth, that the 
hundredth 8 0 = Fabrenhiit's Ae burns 118 deſtroys chem; 
and they can hardly, be brought 5 in the ſeventieth ek of the 
ſame. So the impregnated ov of inſects, which will endure the ſevereſt 
winter's froſt, are, however, 798 N by a degree, of warmth a little more 
intenſe than ordinary. We. Purſue « our enquiry throughout all na- 


ture, we ſhall Cy fd, hat fire continues the ſame as ever; nor after 
ſo many unhappy conflagratiops cauſed by meteor 5 ſo man eruptions af 
burning mountains, ſo many fires. in kj Kitchens, LOVES. ann "Furnaces ; ; ſo 
much fire and deſolation in War by the accenſion o f gunpowder, do we find 
any. augmentation. of fire at this day: We may add, chat by the following. 
examination of the pabulum of, Aire, it will plainly, appear, chat the caſe is 
much otherwiſe than is uſualh 1 imagi ined. We. roceed therefore to the. 
conſideration of this uſeful and agreeable point; and in the firſt place, laying. : 
down; that there is a combuſtib e matter found in vegetable, animal, and. 
foſſil bodies, we will, to proceed the more diſtipctly, next conſider this 
maſt as found in the vegetableelaſs; ſince by, this animals are alſo fed and. 
5 ee and we find this claſs caher to examine than” that of foſſils. © 
: 1 All own vegetables are capable of burning, and in ſo doing of feeding valle 
fire, larch: tree not excepted: but. as theſe may,cither be expoſed to the — 
fire crude, and in tlie condition the) were in when alive, and full of freſh 
juice, or as, dead and dried, it will be proper to conſider them in both 
thoſe ſtates 3 and becauſe when we are acquainted with the green. kind, what 
ugs to the dry will be eaſily underſtood,. our firſt enquiry ſhall be what 
it is that is properly combuſtible in green or living plants. 
4. All crude vegetables, of. what fort ſoever, contain water, a fine ſub⸗ When grew. 
"ſtance called ſpirit, confiſting of inviſible volatile particles, uſually odorous, 
which ordinarily reſide in the water, and when ſeparated therefrom, diſſipate - 
in the ait; allo an acid volatile falt, which ufually appears in a fluid form, 
an alcaline volatile falt, a very light volatile Lil, and uſually 3 25 7 im- 

regnated with the peculiar ſmell of the ar”! a more fixed and 
bil, 1 black coal, which being a itated join A ſtrong durable 8 in 4 cok: The proceſi of © 
"veſſel, remains fixed and black; w white aſhes which remain from this coal after ure in ve- 
burning it with an open fire; a ſalt left in theſe aſhes, which being extracted | vm . Ke 
from them by lotion, is of a fixed alcaline nature; and laſtly pure earth, as 4h, proper jap. 
it is called, 1E. remains of the aſhes after the ſalt is extracted. This is port of five. 
an accurate enumeration of the ſeveral matters. diſcoverable in a burnt ve- 
getaple; and among t theſe, as changed by the various actions of fire, we 
PA e which it is, 18 is properly inlarainable or combuſtible in re- 

of fire. 

nd If we ſuppoſe” then 4 | crude vegetable, with all the dies Era 
paris in it, committed to, the fire, while they are yer moiſt, it will firſt : 
2. a ſmo ſmoke or vapour, which riſes from the plane i in Torn of a cloud, 


and ee to 2 e of the ſubject n may be fg EE either! in _ 


w SS „ 
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The Theory of Cygwin Tay. | 
of an acid or alcaline water, which uſually carries its ſpecific ſmell along 
Sith it 994 this vapour is very thin, light, aun moſt Pell jel in 8 
6. When the plant is deprived of this firſt part in the fire, and therefore 
thicker, opake, denſe, acrimonious, fetid, and Vene every minute more 
ee I 
©. 7; Soon after this ariſes a bright ſhining crackling flame, in lieu of the 
ſmoke, which ends where the flame begins; ſo that there is always the lefs 


* 
# 


ſmoke, in proportion to the greater clearnefs of the flame; and if the flame 


be again extinguiſh'd, the ſmoke appears thick and black as before; if fuch 
ſmoke, however fluid and volatile, be collected into a maſs, it forms a hlack, 
unctuous, tenacious, fetid, bitter pigment, called ſoot. | 1 


* 


9: If a vegetable, moderately dried by exhaling its water, yet not tho 
ol the fame things will enſue, and, in 


mer dcaſe. 


for a little while, and ſoon fall into aſhes, which have ſcarce any ſalt in them: 
| "ELD ITC SEE TT PTS oe es - 


cold be thrown in a quantity on flame, or any burning matter, it imme- | 
diately reduces ſuch fire fon the degree it beter had 5 


2125 


7 


e CAMs Ry. 


214, ina 8 ehtly puts an SG, burning, takes away ignition, ex- 
tinguilhes fl 77 1 Me age glirterivg b e of N when 
15 is tefolved b by means For 4 1 fire 155 ah active vapour, which dif- 
es i l found ; yet being thus reduced into the form of fute, 
it exhibits all the fame effects in eo of fire; as may appear by this, that 
if a live coal, of A burning torch at in the thick ſteam. of hot water, it. 
will be a s perfely extinguiſh a5 it water Had been caft oh it. So it ap- 
ears a by chentical diſtillati, Ws that e agitated by fire, ſtill 
_ remains pure Water as befor. ; yet it Kant ot be denied, that water has's 
great ekfect in che 'burhing of FR Pigs which would hardly happen were 
the water away. For if water be poured on boiling oil, we Hd a new ac-- 
tion ariſe betwee ; the water, hire, and oil, very different from what would 
otherwiſe have obtain d. Suppo 50 boiling kot and flaming in 
c 1 veſſel, the fire it in this of Will be about 500 egrees, and not be 
ry. violent, if the oil be 1 5 le ll throw an ounce of water at once 
Doi 9 a violent noiſe of the parts, 
110 a 1 e ünegq motion th 8 e Whole; for the water caſt on. 
s | 


the hot oil, in falling into the pore 


capable. of; by which 3 he particles o f water being dilated with an in- 
credible 1 85 and IN 5 a vehement motion, Make all the tenacious 


fire, by: owing up he coals yl 
water, Nor muſt it be NR, 15 4 Heiter 7 may . to 


water, when the Fe zhe vip ic hs og re being . it is more com- 


prelſed 2 : conſiderable, that fot 
every incfez | e addition is perceived to the degree of 
the heat.” Boe or: in e 15 water hows be compreſſed as with. 
a double weight t of the 770 155 its power © f diſpleſion would be terrible. 
5 Pay Fm f 1 * often vonder d at the immenſe heighr ö 
the k he 5 y. fire, 1 if there were any FIT 
in u 5 Sukre y. the 1: 82 ee by Mariotte, it aj 
pears, that 1 18 e fat homs under. dhe ſurface id, he 


force oy 9 there 1 wo 189591 


gh wat r, 7 to 9 Fr * ie dee of, -boiling, ſhine like = me- 


tals ©)! d another extra ordir a wer 378 Water on fre; 
for if a fixed 9 fr <A eg fuſe ed with A 9 15 crucible, till it run 
cu into an 1 iron or braſs veſſel; 


to W 8 oſs bY omen Bar per is more rike th than the ther 
of water, —_ to the we found in 1 copper ; \ Tor if in n 25 r- 


— 


(gs) See Hip. Acad. R. 1703. 6. and Mem. p. 101. 


reof, by its weight, meets conti- 
nually with a degree of heat, a moſt 8 5 to that which the hotteſt water is 
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foundery, where the melted metal is contain'd in large veſſels, the ſmalleſ 
uantity of water, by misfortune fall on it, Clap like thunder with hori- 


e force is immediately produced, which throws down every thing. 80 


f 8 


The rative 13. We proceed now to examine the ſpirits of v 
ſpirits of ve- and float in and with water, in the natural ſtate of | 


The wolatils 14. We come next to conſider” that part by chemiſts called acid falts, 

acid jalt, Which 7 70 with the water and odoriferous 991 8 above - mention d. 

| 18. It has jons ago been obſerved, that tt 
3 


as 14 
woods, and alſo the 4 


as water, and conſiderably volatile: ye 


alum, or pyrites, wi 
e 5 ©2307 ME 7 


* > att : 3 2 
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tain'd in greater plenty, or ſtronger than the former, appear in the leaſt 


G 


The Theory 'of CHEMIST RY, 5 
that the latent acid in this ſulphur, affords a pabulum for fire: but it may 


be conſider'd, that the oil alone here affords ſuch pabulum; and that the 


acid flies unchang'd out of the flame, in form of fume, which does not ſtay. 
in the flame once kindled, bur trickling down-in drops, returns again the 
ſame genuine acid, under the new denomination of . ſpirit of didn 
per campanam. | | LE 


17, We now come to examine volatile alcaline ſalts, which exhale from Palatile alca . 
moſt vegetables in burning, and may be collected in form of ſoot, and may line ſalts. = 


even be procured from ſome plants by diſtillation; as from garlick, onions, 
ſcurvy-graſs, rocket, -muſtard, creſſes, leek, radiſh, muſtard-ſeed, 


_ rreacle-muſtard, and the like: if the ſalts thus produced, be carefully ſepa- 


rated from the water, ſpirits, and acid ſalts, they will be found utterly unfit 
for burning, and not at all inflammable in the fire, but either fly ſwiftly 
way, or diminiſh the briſkneſs of the fire. Neither does that volatile 
aa falt procur'd from a vegetable, by firſt putrefying it, though ob- 


fitter for the ſuſtenance of fire. But this to be underſtood of theſe 
ſalts, when reduced to ſuch a degree of purity, as that no oily part adheres 
to them; for in diſtillation as well as in burning, the volatile ſaline alcaline 
part, riſing upwards, carries with it the fetid oil, which is alſo volatile and 


cloſely united with the former; whence we may ſometimes be deceived; 


becauſe the ſame ſalt, with this oil adhering to it, if caſt on the fire, will 


truly burn; but when, by the method we ſhall hereafter explain, the oil is 


all 2 ſeparated, and the ſalt left pure, its inflammability entirely 
* | 


CCAIles, 


18. Oil, which is produced from vegetables by diſtillation, commonly Eſentia! 45 
known by the name of eſſential oil, appears the moſt volatile of all oils 


procured from them; and at the ſame time the moſt genuine, as being 
leſs adulterated with foreign matters than the reſt. If this oil be expoſed, 
in a clean veſſel, to the fire, and then be kindled by the application of 
flame, it will burn away, and ſmoke but little; leaving behind a few. black, 


funguous, friable, carbonaceous earthy fæces: and if this oil, however pure it is 


uſually reputed, be again diſtill'd from boiling water, it becomes much purer, 
things; wad lighter than before; — behind a great quantity — 
fæces, which will not riſe. The oil thus purified, or as the chemiſts call it 
rectified, being again expoſed to the fire as before, will kindle, and in burn- 
ing yield leſs ſmoke, and leave leſs fæces than before; aid the fæces remain - 
ing after the ſecond diſtillation will be much leſs combuſtible: than the for- 
mer. From this experiment it appears, that though the inflammable matter 
be here diminiſhed; yet what remains is become more inflammable ; and ſtill 
fitter and fitter for the maintenance of fire. If then we continue this purifi- 
cation of the oil, by repeating. its diſtillation from water, a great quantity 
of oil, before thought to be inflammable, will now be found of a tereſtrial 


nature, and unfit to burn in the fire; and the other oil, which again riſes in 


the diſtillation, being thus further ſeparated from the incombuſtible faces, 
becomes eyery cine) | ts"? and more limpid; burns clearer ny 
N r 1 W 


306 Die Thury of Cunwisrar. 5 
| fire, yields leſs ſmoke, and leaves leſs fæces behind it; till at length, aſter 
ry the operation a multitude of times, the oil becomes exceedingly: 
ſubtile, ſcarce yields any ſmoke, and burns away without leaving any feces. 
and yet this laſt and pureſt oil, which appears wholly inflammable, if di- 
ſtill'd over again in a clean glaſs retort, by a gentle fire, gradually raiſed, - 
and this be repeated a ſecond time, the greateſt part of it, as we are inform'd 
by Mr. Boyle, will turn into earthy feces, remaining at the bottom, and 
ſcarce combuſtible; the oil itſelf at every new diſtillation growing ſtill purer. 
and more inflammable, ſo as to burn away without leaving any ſenſible fæces, 
or yielding any ſmoke. If then all the fæces, obtain by the repeated diſtil- 
lations be collected together, and burnt in a clean open veſſel, in the open 
air, yy will ignite, ſparkle, and yield a ſmoak, and ſometimes alſo a flame, 
and at length fall into aſhes utterly incombuſtible. Whence it appears how 
little a part it is, even in the pureſt oil, that truly burns, or turns into 
flame, excluſive of the ſmoke and aſhes; which will be a conſiderable 
point gain'd in the hiſtory of fire, conſider'd as it acts on its fewel, and is 
acted on, and changed by the ſame. „„ otro LE 
Oil extin- 19. Hence we proceed to a new experiment. Take alive coal full of fire, 
teilung fre put it in a copper · veſſel, and pour on it ſome cold ztherial oil of turpentine, 
Lud ſlans. which is held the moſt inflammable of all oils; and to our great ſurprize it 
will put out the coal of fire, with a ſmoke and hiſſing, as certainly and rea 


dily às if water had been poured on it; ſo that cold oil is not kindled by fire 


after the manner uſually imagined, but require certain conditions in the 
application of the oil to the fire. It will be imagined, that flame is neceſſary 
to this kindling of oil, let us therefore make the trial. 5 SRO 
20. Place a lighted candle in a veſſel, in ſuch manner as that the extre- 
mity of the flame may be below the brim z then pour the former pure di- 
{til d oil of turpentine into the veſſel, and as it riſes up to the flame, we 
ſhall find it extinguiſh the ſame, without the oil catchi : and if the ſame 
oil be heated in another veſſel till it ſmoak, and be ready to boil, and while 
in this ſtate we throw in a ſmall live coal, we do not ftill find the oil kindle, 
but inſtead thereof the coal ſinks dead and hiſſing to the bottom. And a- 
gain, if we plunge a lighted candle in the ſame heated oil, inſtead of giving 
fre to that, it becomes _ _—_ _—— f I 45 
Fmiyreumatic 21. It remains to try e other vegetable oils, procured by diſtilla- 
=o tion in dry veſſels, without the addition of water, . — 3 
. matic ſmell, and being thicker and more opake. Theſe, if treated after 
the manner above-mention'd of diſtill'd oils, exhibit the very fame appea - 
rances. At firſt they flame, yield a black copious ſmoke, and leave a great 
quantity of fæces; but by repeating the diſtillation, become ſtill purer, light - 
er, more limpid, and inflammable, afford leſs ſmoke, and leave leſs faces; 
and when purify'd ſtill further, burn ſtill more perfectly; thus being by art 
reduced to a kind of eſſential oils. As all theſe things therefore obtain 
in all oils of vegetables, after what manner ſoever they exiſt therein, 
whether by a native concretion in other parts, or by a-natural ſecretion 
in thoſe of gum, balſam, roſin, pitch, or by diſtillation, or laſtly by burn- 
| 4 Fs ing; 
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ing; we have hence a view of the true nature of the combuſtible matter 45 
and may draw ſeveral coneluſions belonging to the hiſtory of fire: for 
ee, EIN been committed both abòut the nature 


22. All vegetables, when burnt ſo far as to be 2 from their ſurface Charcoal. 


to the middle of their body, but not waſted to aſhes, and being then ſud- 
denly extinguiſh'd in water, or ſmother d by excluding the air, or bury- 
ing them deep under aſhes, or other bodies, loſe their fire, and are con- 
verted into a thoroughly black body, called coal, or charcoal; and if any 
vegetable body be put in a retort, and 8 . with ſo violent a fire, ſo long. 
continued, as that nothing more will riſe out of the retort into the re- 
ceiver, the whole being done in cloſe veſſels without any acceſs of the air; 
letting all cool again, we ſhall find at the bottom of the retort a 
black vegetable matter, which is alſo atrue coal, andin all as like the 
former. Either of theſe, when very dry, being laid on the fire, preſently 
catch, and retain it ſtrongly, till conſum'd almoſt wholly, without yield- 
ing ſmoke, ſo long as any blaknefs remains; ou during - the. whole 
time it yield an exhalation, which if received in a cloſe place, quickly and 
inſenſibly deſtroys any animal: and this holds whatever the operation be 
perform d on, herbs, wood, bituminous turf, or peat. After all the black 
of the coal has been thus conſum'd, what remains is a whitiſh duſt, 
called aſhes; on which the fire, however applied, will have no further effect. 
All we can do is to unite fire with them, as we do with metals, ſtones, and 
the like bodies, which retain fire without waſting, It is moſt remark- 
able, that this unfitneſs in coal for ſuſtaining fire, commences at the ſame. 
time; that its blackneſs gives way to the cineritious or aſh colour, and con- 
tinues as long as the blakneſs remains; as may be ſhewn by a familiar ex- 
periment in a ſlender kind of coal, viz. paper burnt to blackneſs: for if a 
ſpark be caught on paper thus burnt to blackneſs, it will run this way and 
that, till deſerting the parts as they appear cineritious, and ſhifting to 
others where the * continues; 3 when 3 conſumed, it 
immediately quits, and takes poſſeſſion e nei uring part yet 
black; all having conſumed every part of that 8 e oy Ks 
only a ſlender compages of white aſhes. Vegetable coal therefore is that part 
of the plant, from whence the fire has 2 the water, ſpirits, volatile 
ſalts, and ſome part of the lighter oil, leſs intimately mixed with the reſt; 
leaving behind the earth, fix d ſalt, and groſs oil, which being rariſied, at- 
tenuated, and reduced to a black colour by burning, is diffuſed over the in- 
creaſed furface of the earth and fix d ſalt: for all that appears black in coal is 
the mere oily part, which bein ply moved in the firſt action of the fire, 
and hereby greatly extended, , and as it were extricated from the unin- 
flammable parts; and being ofa nature neareſt a - kin to flame, it is attracted to 
the ſurface of the body, and, by the ſtifling of the fire, remains ſpread on the 
outer face thereof, where, before the ſubſtance was chang'd to coal, there reſided 
Water, ſpirits, and volatile ſalts. From the whole we may infer, that the 
combultibility of rn in its oil, which remains in it; od 
* N b 1 : . e 
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wah of a fewel, to 1 1 PF 
1 ; 23. Not to omit any thing belonging to this hiſtory; we proceed to en- 
The A an amine the aſnes of 75 A Dante burnt: Theſe, if produced from a 
earth aubereſ mere vegetable, are 2 white colour, and a ſaltiſn taſte, a few inſtances. 
| 3 7 only excepted; and when boil'd with fair water, in a clean veſſel, yield a 
; lixivium of an acrimonious, alcaline, fiery, urinous taſte: and if the ope- 
ration be again repeated, and the water a top be [poured off the aſhes, 
and freſh water poured on them, boil'd with them, and poured off again, 
till at length the water comes off as inſipid as it was poured on; and laſtly, - 
if all theſe lixiviums be mixed together, and evaporated to dryneſs, there 
will remain, at the bottom of the veſſel, a white, ſharp, alcaline, fiery, fix d 
falt, which being made red-hot with a vehement fire, may retain. the fiery 

' brightneſs ſome time, but is by no means fit to feed fire, kindle a flame, 
— urn away; fo that fix d alcaline ſalts appears as incombuſtible as ſtones, 

24. And if that part of the aſhes, which remain'd at the bottom of the 
water after the ſeparation of this ſalt, be carefully dried, and well preſerved 
from all admixture of other matter, it will be found a light, white, ſimple 
earth, unalterable by fire: whence the aſſayers make their teſts of this mix d 
with fair water; and if continued in the fierceſt fire, for the longeſt time, 
it will keep red-hot like other incombuſtible bodies, but never burn, flame, 
Or IV mg nutriment of fire. 1 9 bag : e a 5 mew. a 27 

Smoke, 25. We begin now to perceive what part of the vegetable that-properl 

| „ Thich in e made of Wen e. feeds ſuch — 
flame; and what thoſe are which remain ſo long in the burning fire: but 
while this proceeds, a thick ſmoke ariſes from every part of the kindled fire, 
which at Feſt is watery and thin, but grows every moment thicker; and 
blacker, and moſt ſo, when the flame is ready to ſtart forth; which uſually 
happens with fome crackling noiſe: upon this eruption of the flame, the 

3 ſmoke 1 diminiſhes, and the more as the flame is quicker and brighter; 
ſo that when this is in its utmoſt brightneſs, the ſmoke ſeems to ceaſe en- 

- tirely, tho ſome ſtill continues. Henee ſmoke ſeems only a confuſed maſs of 
different parts of the vegetable fewel, rapidly moved by the force of fire, 
and thereby carried upwards, and continually driven againſt each other, 

tho* not yet kindled to a compleat ignition, but when, by the continuance 

A wolatilh and increaſe of this force, thoſe parts become agitated by a ſtronger fire ap- 

ol. plied to them in the air, they grow red-hot, and thus of ſmoke commence 

| ez the parts of the ſmoke, by ſuch attenuation, appearing perfectly fiery. 
Hence alſo appears why flame playing over the whole burning ſurface, 

ſeems to conſume all the lower parts, agitated by the fire, in mere flame with- 
out ſmoke; it being certain that all but the watery part of ſmoke may be 
wholly converted into flame. This was long ago diſcovered by an elegant 
experiment of the fire conſuming ſmoke, wherein the eye plainly ſees, that 

is itſelf a kind of coal, com · 


7 
* - 


dhe black ſmoke raiſed by fire from vegetables, 


buſtible in a ſtrong fire, or a violent flame z for ke here falls e 
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akes, or becomes fo annum in its ſubſtances, as to eſcape our ſenſes, and Bn +) 
vaniſh into air. 
26. The invent of this forple infirinchewds MH. Daleſme; an ent 2 {ie nah 
engineer of Paris, in the year 1686 (i). The ingenious Mr. Juſtel fi hi- 5 vr 
bired the figure of it in the philoſophical Tranſactions, about the ſame time. : 
It may be conceived from what follows: ABCD is a cylinder, made ft _ Iv. 
hammer'd iron, hollow, and open at both ends, to whoſe lower baſe s“ l. 
BD, is fitted on the inſide a ſmall cylindrical kind of grate BD, which 
ſerves for the fire-place' of the inſtrument, being ſo fitted to the cylin- 
drical tube EFG, as that the cavity of the one correſponds to that of the 
other; both are made of the ſame capacity, and of the ſame matter, ang 
in the ſame manner; the tube ABCD, being open at G, and ſhut at E. N 
If then the tube EFG be firſt well heated, and live coals be laid on the 
grate BD, and other combuſtible fewel on theſe, the flame produced here- 
by will af into the tube EF, and dceed through FG, and all the 
heat iflue at the orifice G; the ſmoke alſo produced thereby will all take 
the ſame courſe, and paſs through the tube EFG, through the middle of 
the flame which fills the whole cavity thereof; by which means, being 
| ated on by the ſire through its whole progreſs, it loſes the groſſneſs way | 
other pr e ee of ſmoke, and turns into flame; in form whereof it iſſues 
at G, vaniſhes without any apparent ſmoke or ſoot. M. De la Hire 
has added ſome notes and obſervations to the account of this machine 4). 
27. And not to be wanting in my endeavours, I have contrived an engine 3, plate IV. 
a to the ſame purpoſe. ABC DEF is a veſſel made of five equal Fig. 11. 
plates of hammer'd iron ee ſolder'd together, only the e left 
open at ABCD; at the depth of EI within the veſſel is a grate IKLM, and 
on the ſide DF is an elliptic aperture NO, of the breadth of MK, and che 
height of El, to which is laſtly fitted the tube OGH, — at ON and H, 
and every where of the ſame width. If then we place burning coals on | 
the grate LK, till the veſſel is hot, the air in the aperture of the tube NOGP, 551 
will heat at the ſame time; and again laying coals againſt the part of che 
tube NP vith the ſame view, no ſooner will the air under the grate and in 
the tube NOG be heated, but the heat before found in the ee, 8 1 
over the grate, produced by the coals, will begin to diminiſh,” and 
tionably thereto the heat in LF under the grate, and in the tube 0e 
will be increaſed; whence it appears, that the power of the fire and 
flame is driven downward, which produces a cold over the coals on the 
heart. The inſtrument being thus prepared, ſuppoſe a ity of ſtraw 
laid on the coals when kindled, the flame will fly rapidly downwards, dart- 1 
ing under the grate, and at length driving — the tube OGH, iſſue | 1 
without ſmoke at H, where it 3 an in heat, at b ſame time 2 
that the ſpace CK is quite cold. 


28. The like will be ſound, ben, inſtead of ſtraw we place * Fo . = 
ur eee e power is de fie drive tho this ab 
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that it will grow red-hot, and the fire make a raging noiſe. It is furt 


or a fragrant ſcent when laid on the fire, here yield not the leaſt ſmell at all, 
but conſume away without the leaft ſign thereof ; only leaving the aſhes at. 
the bottom of the veſſel under the grate. The other parts are all impeld 


by the atmoſphere, gravitating on the aperture of the fire-place, into the 


other deeper and narrower tube; ſo that all the fire and flame here is found 
in the ſpace LFOGH. | N 


29. Hence all the combuſtible parts of the ſewel, turn d by force of fire 


in to the thickeſt ſmoke, are now driven into this pure flame, and not into 


the open air; by which means the parts of the ſmoke are agitated with the 


utmoſt violence within the fire; whereby in ſo long a paſſage, and ſo fierce 


a fire, they become ſo attenuated, that all before combuſtible in them, which 
is capable of being attenuated, becomes utterly inſenſible, and diſſipates with- 
out leaving any marks of their peculiar natures. Smoke, then, appears to 


be a combuſtible matter violently agitated, but nat yet brought to-ſhine or 
ignite ; and flame is the ſame matter at length perfectly ignited and divided 
into its ſmalleſt particles, . LNG] | 8 Fs 


30. This inflammability of ſmoke be ſhewn by ather experiments: 

for if the ſhavings of guaiacum be diftil'd, | 
there will appear a thick ſmoke; and at the end of the operation, when 
only an attenuated and rarified oil riſes, if this ſmoke be made to tran- 
ſpire through crannies in the luting, and a candle be applied thereto: it will 
catch fire, not without ſome danger: and the ſame may hold of any part of 


„with a vehement heat in a retort, 


7 


obſervable, that bodies, which in burning uſually yield either a very fetid 


\ 


an animal. Thus ſmoke appears near a-kin to flame, and the blacker it is 


fo much the nearer, in regard it then becomes a true thin attenuated coal, 


; extremely volatile, and eaſy to be kindled, as may appear from the pre- 

ceding hiſtory of coal: ſo that the oil in this fmoke is the only pabulum 
it affords to fire, as will appear more clearly hereafter.  * « - 
31. Laſtly, in the burning of a combuſtible matter, the ſmoke riſing on 
high, and ſticking on the ſides of the chimney, penetrates the ſame with 


Pd 


a black unctuous moiſt ſubſtance, which gathers on the ſurface in form of a 


black fleece, or wool, very light, and 1 off, called ſoot; which 


is itſelf a volatile coal, but of an unctuous kind, and, when dry, very in- 
flammable. It is extremely bitter, like other burnt oils; fat, by reaſon of the 


abundance of oil in it; and black, like all coals, on account of the burnt 


oil diffuſed over it. This matter, however ſimple it appear, when care- 


fully analyſed by a chemical diſtillation, yields firſt a great quantity of 
Water, which, when collected by itſelf, extinguiſhes fire and flame; and 


the watery. vapour itſelf exhaling in this firſt diſtillation does alſo readily put 


out fire; ſo that it can hardly be properly called a fpirit : After this comes 
a quantity of a yellow inflammable oil, which affords a plentiful nutriment 
to fire and flame; the more ſubtile part of this oil, called by the name 


of ſpirit, is alſo inflammable: after this it affords a very volatile ſalt, then 
another leſs volatile, and at lengrh a dryer one; from all which, if we 


carefully ſeparate the oil and ſpirit juſt mentioned, there will be nothing 
f , 7 T0 


IF 25; * 
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inflammable found; but a mere incombuſtible ſalt, as above intimated; 15 1 
The laſt thing in this analyſis will be coal; which has been already ſuffici- 
ently conſider'd. J | : ; 7 

32. Hence we ſee what ſoot is, and wherein its combuſtible part re- 
ſides. If a quantity of this, gather'd freſh and dry from the chimney, be 
laid on the fire, it will burn vehemently, and break into an open flame, 
almoſt as much as any other combuſtible matter, as men have often found 
to their colt: A chimney, under which great ſtore of combuſtible mat 
ter has long been burning, and which for want of ſweeping is become | 5 
thick lined with ſoot, is, upon making a larger fire than ordinary under . 
it, apt to catch fire, which burſting out a top, frequently occaſions great 8 

33. From the whole it appears, what the proper inflammable part of a Concly/or of / 3 
cru NOR is; and that oil, in whatever from it exiſted, whether thick, _ "oh, hae Jour i 
or thin like a ſpirit, is the only pabulum of fire. - 4 25 3 

34. By what has been above ſaid, we find that there is nothing in crude ine no 
vegetables, at the ſame time capable of diſſolving in water, and yet of feed- /izhted &y 
ing or ſuſtaining fire. If we proceed to r thoſe vegetable matters, e. 
which are produced by a chemical fermentation, from __ diſpoſed to ad- 
mit ſuch fermentation, we ſhall find that called wine ital one. is 
liquor, when duly refin'd, and brought to the pureſt ſtate, if caſt on 
the fire, preſently extinguiſhes it; nor can ever be brought to burn, or made 
fit for the maintenance of flame: and if the wine thus examined, be again 
committed, in a pure glaſs veſſel, to a moderate fire, the moſt volatile part 
of it will gently riſe in form of a ſmoke, which, upon applying a flame to it 
will ſcarce burn, but rather puts the flame out. N „ 

35. But if this . be cooled and collected into a liquor, and heated Bur ſpirit of 

＋ 
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35 before, it will 2 new fluid, which will mix with water, and alſo ire a0. 
burn with fire, yielding a plentiful flame, and conſuming wholly therein: - 


for the vegetable matter which remains of the wine, whether it be its | | 3 

ſæces, or what ſtays behind after the above - mention'd diſtillation, if it be 3 

tried with fire, will yield much the ſame ſubſtances, as we have above 

hen to be produced from a crude vegetable. From which inſtance it 

appears, that fermentation produces a vegetable moiſture miſcible with wa- 

ter, and fit for the ſuſtenance of fire; which was not before found in the 

crude p oo 547 e N | 

36. We proceed now to conſider vegetables, as treated in another man- Pf, ve. 

ner, If crude vegetables, while full of their native juice, be laid in large getables rate 

— or ſtow'd in large wooden veſſels, and there kept cloſe and well. 

preſs'd, they will ſpontaneouſly conceive heat, emit watery fumes, a rank | 5 

ſmell, and at length thick ſmoke, flame, and ſparks: whereas if the ſame | ' 

vegetables, after gathering, be dried in the air, and then heaped up as ng 

before, they will remain without alteration; but if in this ſtate they be 

again well moiſten'd by pouring water on them, they will be diſpoſed, as 

before, to gather heat and fire; and if after long continuing hot in this 

manner, without any flame enſuing, they grow cool again, we ſhall find 
A . 1 
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them perfectly putrefied, and turn - d to a fetid age which being diſtil d. 


will firſt yield a watry vapour, which puts out fire and flame; and if the 
remainder be tried and burnt by an open fire, it will yield much the ſame 
as the former, either crude or fermented vegetables, produced by burning. 
37. Laſtly, if vegetables, when perfectly putreſied, be lowly diſtill'd with 
a moderate fire, in a glaſs retort, till they are left almoſt dry, the firſt mat · 


ter that riſes will be a fetid unctuous turbid water, containing a volatile al- 


Au certain 


inflammabli 
farts. 


avhatever is 
combuſlible in 
vegetables. 


ce of 


caline ſalt diſſolved therein, procurable by art in its proper form; the unctu- 


ouſneſs of the water being rather owing to this than to an admixture of true 
oil. For whether we caſt this liquor into the fire, or ſeparate the compound 
fluid into a purer water, and its proper ſalt, and thus caſt both ſeparately 
into the fire, the event will be the ſame, and the fire be equally extinguiſhed 
in both caſes. | | ; 5 1 
38. If the putrefied matter, after ſeparating this firſt liquor, be put almoſt 
dry in a retort, and the remainder be urged by a ſtronger fire, there will firſt 
ariſe a thin fluid unftuous matter, which ſwims in water, ſtinks, and feeds 
flame like oil, or ſpirit of wine. After this ſpirit or thin oil is thus ſeparat- 
ed, if the fire be raiſed ſtill further, a volatile alcaline ſalt and a thicker oil 
will ariſe together, in conſiderable quantity; and as this oil is ſtill found in- 


flammable, ſo the falt ſtill remains incombuſtible. - Laſtly, if what remains 


after the e ſeparations, be urged for a long time, by a ſtill ſtronger 
fire, it will yield another thicker, and almoſt pitchy oil, and which is found 
very combuſtible: and at the ſame time with has there will ariſe a thick ya- 
pour, which on the application of a burning candle readily catches fire in 
the open air. After all, if the fire be till <pt up in its higheſt degree, a 
hoſphorus will be produced; and this out of a vegetable, though not in 
fo ſolid a form as that from the parts of animals; yet in other properties 
near a-kin to it. After the phoſphorus nothing remains of the vegetable 
matter but a black coal at the bottom of the veſſel, ſuch as that above de- 
6 z wherein a black inflammable oil predominates, and no fix'd ſalt can 
. From all which we may ſafely pronounce concerning the Pare of 
EY 1 both of thoſe which eee on the e of fire, will 
catch flame, and conſume therein, and withal continue or ſuſtain the fire in 
that place for ſome time; and of thoſe which by any art may be procured 
from them, r b of en, the ſame effect, ſo that among theſe parts, 
water, native ſpirits, all ſalts and earths of plants are diſpoſed to be heated b 
fire; and conſequently would admit fire within them; and when e 
retain and preſerve it a conſiderable time, with the limitations above ex- 
eſs*'d; and by their means the fire alſo, which they have conceived, may 
communicated at pleaſure ro other bodies: alſo the fix'd ſalts and 
earths of ſuch vegetables are capable of being ignited by-a ſtrong fire, and 
of preſerving their redneſs: for ſome time, but no one of theſe four parts 
is any way capable of being turn'd to flame, or ' conſumed by it; as 
is neceſſary to a proper pabulum of fire; and the oils of plants, of 
what kind ſoever they be, alſo their balſams, gums, and reſins, and the 
<a © Se JN | | ; | | gummo- 


ie Theory: , CumMisTay. 
gummo-refins ariſing: from a mixture hereof, are all five capable of being 
heated by fire, of retaining the fire a conſiderable time, of communicating it 
to others, even without ignition or inflammation, but by a further fire they 
will melt, boil, and feed fire and flame; yetthis their inflammation only reach- 
es to that part of them which is oily ; the other parts in them, being chiefly 
earthy, undergo the ſame as above-mention'd. „ 
40. Laſtly, vegetable ſpirits produced by fermentation, oil left in fer- 


2 x x 


mented bodies, or cxtradted therefrom, ſpirits alſo and eil produced by pu- 
trefaction, all of them conſider d as pure. ſpirits, or oils of ſuch kinds, are 
every where abſolutely inflammable : from whence again it appears by un- 
deniable experiments, that the oils of vegetables, of whatever kind they be, 
are the only matter in them capable, without the addition of any other parts, 


of being agitated: by the fire, ſo-as to produce true flame; and when once 


produced, preſerve it as long as the oily part laſts: and in the mean while they 
are ſenſibly conſum'd by this flame, till at length they diſappear, andthe flame 
ceaſe at the ſame time. And tho; this oil exiſt in vegetables after very 


. 


different manners, and may be chang d by very different cauſes, yer while 


it remains oil, it ſtill continues inflammable, in the ſenſe above explain'd: | 
and as fermentation and putrefaction attenuate. this oil to ſuch a degree 


as to turn it into a ſubtile ſpirit, capable of mixing with water; yet ſuch 


ſpirits ſtill remain inflammable, and have the effects before ſpecify'd con- 
cerning true oils, as the pabulum of fire. And further, whenever all 


that part, which has the character of a true oil, is perfectly ſeparated. 


from. any 4 compound, or the ſeveral parts thereof; what remains 
is not capable, by any art or means hitherto diſcover' d, of being brought 


into a; condition to conceive, or nouriſh flame: yet the watery ſpirituous 


ſaline and terreſtrial parts, while they contain thoſe oils, are Yiorany 
agitated and moved! by che fire in kindling. of the oil, and thus increaſe 
the force of the fire by their vehement agitation amongſt the fire, and 


produce a ow attrition in the flame. itſelf, by the agitation of their 


parts (n). Hence alſo thoſe parts thus agitated, communicate the fire with 
TSS £37,675 7744 $5 het #3 $0: fe Ii rat 87 aradhh mel) Wa 
4 i one great effect of the matter of light, become inflammable; but even hinder or re- 
diffuſed among terreſtrial bodies is, accor muß tard flame, in bodies that are inflammable. It 
to the younger Lemery, that ' being detained, may even be advanced, that theſe principles 
and mix'd along with certain compoſitions of are of no uſe in the compoſition of inſamma- 
falt, earth; and water, it therewith forms ble bodies, but to detain and arreſt the parti- 
oils, fats, and in a word all inflammable mat- cles of fire, which are the real and only mat- 


4 


ters, which are only ſuch in virtue of the ter of flame; and which only riſes into the 
1 | i- air under this form, when the -inflammable 
pally inclines us to this opinion, is, that in body having been expoſed to ſome external. 


particles of fire they contain. - What princi- 
the analyſis ſuch bodies are reduced into ſalt] fire, has had its cells of veſicule broken. up, 


earth, water, and a certain fine ſubtile matter and the contained fire ſer at liberty.. It ap- 


which paſſes through the cloſeſt veſſels; fo 1 therefore, to be the matter of flame 


that what pains ſoever the artiſt uſes not to that the artiſt loſes in decompounding inſam- 


loſe any ing,” he {till finds à conſiderable di- mable bodies“. 
minution of weight. k e ar 


alt; earth, and: iter: or it is fire Aſeif ; or that Gg is 50, ſul- 


- 


_ * Mem. de I Acad. an. 1713. „ | 


much 


' | M: Honberg indeed contends, that fulphur 
*Tis. certain. that | n | 
whether united together, of ſeparated, never phur beſides fire. In che analyſis of oils, 


* 
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tenſe a heat, as when it acts on heavy pit- coal, the 


Z dients together, to make an oil, being loſt 


much greater force to other bodies, and alſo defend the oils for ſome time, 


and prevent their being too quickly conſumed by the flame, and thus hin- 
der the fewel from being waſted too ſouun n. 
41. From all which effects duly conſider'd, it appears, that the power of 
vegetable fire does not only depend on the mere elementary fire, and the oil 
kindled by it, but more eſpecially on thoſe other incombuſtible parts agi- 
ated, with great vehemence, within the ſphere of activity of the fire, 
Hence elementary fire acting on the pureſt of all combuſtibles, viz. highly - 
rectify d ſpirit of wine, does not produce ſuch violent effects, nor ſo in- 
greateſt part of which 
is uninflammable. So the unctuous wood of the pine-tree affords a ſtronger 
fire, than the pureſt oil when carefully purged of all uninflammable matter; and 
hence alſo this paradox, that inflammable matter alone, with pure fire alone, 
often affords a leſs fire, than inflammable mixed with uninflammable matter. 
For this end the author of has no where created any pure inflammable 
body; but has every where hid it within the veins of other incombuſtible 
bodies, that it might hereby produce the ſtronger effects. This being a 
matter of great im ce, will require to be thoroughly underſtood." Sup- 
poſed then an unctuous wood laid on an open fire, the mere mixture of 
its oil with the fire will produce a flame, which playing over the ſurface 
of the wood, kindles, conſumes, and converts into new flame all the oily 
Mart it can touch; by which means the firſt flame is not only kept alive, 
Loc continually increaſed; fo long as this oil meets the active force of 
the flame: in the mean while, the falt and earth ftill cloſely cohere with 
the oil to be burnt, and become divided into minute parts by the rapidity 
of the kindled oil, and are agitated in the oil more than the parts of the 
oil irſelf; thus undergoing a prodigious attrition, the quickeſt of any we 
can well conceive; which violent attrition of thoſe hard parts fo ſtrongly 
compreſs d by the atmoſphere, draws the fire to thoſe places, and thus ren- 
ders it much hotter and more copious than before: which increaſe of fire in its 
turn ſtill further agitates the oil; ſo that from the whole tis eaſy to conceive 
the force of a fire thus kindled. While this pou. the ſolid body of the woo 
laid on the fire grows hot through its whole ſubſtance, and by degrees rari- | 
fies, diſpels the elaſtic parts with great vehemence, and pours out its melted 
oil, and by ſuch ſucceſſive action continues the fire. Laſtly, if it be conſi- 
der'd that pure oil alone burns in the fire, it will follow, that the oily tena- 


cious 


| fays that author, their whole ſubſtance be- fult, ke aſſures us of a great number of ope- 


comes reduced into a deal of aqueous matter, rations, of this kind, gave him plain indi- 
fome infipid earth, and a little ſak, partly - cations, that tis fire is the principle ſulphur, 


olatile and ly fixed; the real principle and that this is the only active matter in all 
falphut, 22 theſe ſeveral ingre- bodies. Y matter in 


ies. | 
To ſupport this opinion, te endeavours to 
in the operation. The ſame befalls the ful- ſhew that fire, or the matter of light, is al- 
phur, in all bodies whatever, that undergo a ways in. motion and action; and that this 
rigorous analyſis ; ſo that we have no ofitive matter may de introduced into the other prin- 
way of arriving at the knowledge of its na- ciples, their figure and augment their 


ture by the decompounding of mixt bodies : 


hence he was led to examine it, by making 
artificial mixts or compoſitions, And the re- 


weight and bulk, and connect them together, 
ſoas to produce all the mixts which fall under 
our obſervation. Mem. de I Acad. an. 1705. 
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don ſole parts thereaf are nine, agirated every way by the particles of 
fire, but-do not produce ſo 8 attrition, 8 . ſtrong 2 


— 


42. m thus much concernin g vegetable fewel, it remains to 
ion of | 


conan nature; while this matter being committed to the fire 


enquiry find firſt, that all thoſe parts of vegetables, which are 1 ſupported y 
fire of making a true flame, are eaſily miſcible among each other, when- '# Pabel. _— 


ever they are pure, fimple, and inflammable. Thus alcohol, which is the 


only known body perfectly inflammable, eee e, provided it be 


pure, may be intimately mixed with any other alcohol prepared in any other 
manner, without the leaſt alteration thence ariſing. 180 alſo all 1 40 oils, 
when rightly purged of other parts, will mix thorougly with each other, 
as appears from all inſtances; though there are ſome oils prepared from ſemi- 
foſſil matters, as amber, and the like, which by a long diſtillation yield a 
ſort of oils which lie in ſeparate ſtrata over each other, without mixing to- 
ther; but then it is to be obſerved, that theſe ponderous oils, forced over 
y the ultimate force of fire, contain much of the maſs of the body itſelf, li- 
quified and mixed with them. Beſides, we are here only ſpeaking of vege 
table oils, with regard to which it may be ſaid univerſally, that they are all of 
ſuch a nature, as to be eaſily miſcible into a liquid concrete, uniformly ſimi- 
lar. Again, all the pureſt oils, and alcohol itſelf, may be ſo accuratel 
mix'd together, as to form one hom eous fluid, in which even the be 
microſcope ſhall not diſcern the leaſt diverſity of parts; which however is 
to be underſtood with this reſtriction, that there be not the ſmalleſt drop of 
water in ſuch oil or alcohol, orherwife ſo intimate a mixture will not be made. 
So alſo camphor, which may be reckon'd among the vegetable ſolids, burns 
wholly _— diſſolves and mixes intimately, not only in alcohol, but in 
any pure oil: and the like holds of other perfectly inflammable vegetables, 
which mix in oils or alcohol the more thoroughly, as they are more entirely 
inflammable: the ſame hold of reſins, balſams, and gummy- reſins, which, 
when mixed under the conditions above ſpecify'd, may be liquify'd even 
by a ſmall degree of heat, or even run-ſpontaneouſly, Thus, how eaſily 
does camphor melt, as alſo balſams, colophonies, and roſins ? *Tis certain 
many of theſe inflammable bodies are incapable of being frozen by any 
degree of cold hitherto known; as appears in linſeed oil, and others. Nor 
muſt it be omitted, that all theſe perfectly inflammable bodies, whether 
they be pure or mixed her, contain certain fiſcid parts which produce 


a briſk coheſion, and make a conſiderable reſiſtance to their ſeparation. 


Thus if we conſider: alcohol, the moſt ſubtile of all known fluids, we 
find, the parts even of this run into a kind of veins or ſpires, which have 
an apparent lentor or coheſion, So in mixing pure alcohol with water, we 
even then find the parts of the alcohol tending to cohere, and ſhooting like 
little eels between the water: ſo if an oil be diluted with alcohol, the like 
ſtriæ are found, which is a proof * 77 coheſion. Add, that all the 25 

| 84 7 which 
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| me roceed to ſhew the manner wherein fire acts on this p 


which are held eren bike 55 wok the quicker, ahem, 


produce leſs ſmoke, and leave fewer aſhes, the jel thickneſs they have, and 

the nearer they approach to the tenuity and ſubtilty of alcohol: but at 

oo ſame time the flame will be ſo men. the wan as theſe oils are the 

iii 7-7: | . 
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The preſerva- 
tion of fire and 
Haine by al- 


ariſing from the hot alcohol, the reſu 


45. Porting Sans pute gels dleobal, which; is the _ . N 
al known fluids, in'a clean cylindrical braſs veſſel, and then plunging flam- 
ing brimſtone-match therein, one would expect that the alcohol hold: thence 
catch flame, inſtead of which the match itſe elf is immediately extinguiſh'd, as. 
entirely as if it had been plung'd in cold water. But what is ſtill more ex- 
traordinary, if we take alive burning ſparkling coal out of the fire, and 
immerge it expeditiouſly in the alcohol, this likewiſe will be extinguiſh'd as 
readily as if it had been thrown into water. But if the former ſulphur- match 
be of ſufficient length for the tip of it to enter below the ſurface: of the fluid, 
and yet ſome of the fiery part ſtill remain above it, | the alcohol will chen 
catch my and, ns n 1 aaa tongs over 150 whats ſurface. + vets 4 15k 
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wh Hence it 5 0 the! 1 1 of all hodics can n only 
catch fire on its outermoſt ſurface contiguous to the air; and that fire, if im- 
merged in the body of the inflammable matter, ſo as to leave no lighted part 
'above fuch ſurface in the air, is 0 far fran Sg the e enen ; 
that > es] . extinguiſhed. 1 A+ 
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47. Lines is falſe, RO: that Ne”. can ſub kindle even thoſe bodies 
which are or. drag eget 8 1 


| . EXPERIMENT UL 4 e vey 
* Fung che Clan veſſet again with pure A bl, 6d 3 the 1 
to ſuch degree as to make'it ſmoke, a approach a lighted candle to the fumes 
will be, that the flame of the candle 

no ſooner comes in contact with thoſe fumes, than they catch fire, which 
ſoon ſpreads over the whole ſurface of the liquor; but Ni the flame thus 
conceived confines itſelf ſtrictiy to the ſuperſicial-parts, as a limit beyond 


which. it cannot pas; nor can ts by 241 ws * N to turn on of the 


2 * 1 . rg * 
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alcohol below, the: ſurface into flame; hut the bulk of, che alcohol Kill re- 
mains entire, tranſparent, unignited; under the flaming; ſurface; nor is at all 
conſumed, except ſo far as ſome of the ſpirituous. parts ſeparated from the 
reſt, and carried upwards by the heat, arrive at the ſurtace of the alcohol con- 
riguous to the air, here they are preſently Kindled. In effect, tis impoſ- 
ſible to ſet any on fire except ſuch as have riſen ſo as to float in the air, ag 


and 2 approach ſuch ſphere with a lighted candle; the whole place 


will inſtantly: catch a live flame, and, ſhine with a weak... 


the ſame, coyers it, and prevents any more {ſpirits 


is no longer alcohol. Again, this flame perſiſts in the veſſel ſo long as the 
leaſt drop of alcohol is left in it, and then goes out; whence it appears, that 
the whole alcohol cannot poſſibly be conſumed by the flame in one inſtant, 


but neee art of it, which was contiguous to the air; conſe- 


quently the wider ſuch ſurface, the ſooner will the conſumption be effected: 


on which principle this conſumption may be accelerated and increaſed at 


pleaſure: 10 that we have two known ways, of accelerating the flame of al- 


* 


ſpreading it into a larger ſurface. 


cohol, and conſequently its Fnodumption, wiz. by heating it with fire, and 


dd, that alcohol thus wholly conſumed 


by burning, leaves no feces behind it; and, if pure will not ſo müch 
as ſtain the place here fired; nor does the eye perceive any ſmoke on 

the ſurface of its flame; and if a clean white paper be laid over the flame, 
it will contract no filth or ſoot, but only a clean moiſture; tho' the ſe nſe of 


ſmelling is a little affected with the fragrancy of the alcohol. This flame of 


kindled alcohol, when in a ſtill air, Tu N 
fire being the greateſt towards the centre, h 


& 2» 


eaves up the incumbent. air 


ſtrongeſt there; and the fire being leſs contined towards the circumference f 
| 6. -j . lift up the air, The fame 


its baſe, becomes weaker of courſe, and leſs a ift u f 
appears blue to the eye; though, when carefully obſerved, we find it of va- 


rious colours; the baſis being always blue, and the vertex double, the inner 


always appears yellow, and the r boy, 2. 5 [mo öde el in 
live coal into thus alcot 


this experiment is, that if we caſt a $ alcoli 
3 r IEACN CAIRTS FTI. „ ir LOI TH TEASER 
it is immediately extinguiſh'd, nor can retain its fire in or under the alcohol; 


Tax # 1 


iſes in to a conical figure, in regard the 


ol thus burning, 


318 De Theory of Cunulisrv. 
ttde cauſe of which muſt be; chat alive coal tequires a much greater degree 
of fire than that in the boiling 1 burning, whilſt the al- 
cohol wilt not admit of any greater degree of heat chan is communicated 
to it by boiling. Thus the hotter coal, when in che alcohol, which is 
colder, loſes the higher degree of heat which was required to keep it in 
a ſtate of ignition, and therefore extinguiſhes or declines to about 180 de- 
grees of heat, about which it was that the alcohol began to boil ; but which 
is too weak to kindle any combuſtible matter, that is, to produce a ſhining 
fire in its oil: and ſince the coal being wholly jimmerſed in the alcohol is 
thus excluded from any commerce with the external air; hence neither can 
this kindle the alcohol, but only by its firſt acceſs occaſion a greater motion, 
and make it diſplode more of its ſpirits upwards; and thus, as we have 
already mentioned, make an increaſe of flame at the time. But if the 
coal were fo. laid on the burning alcohol, as that ſome of its ignited part 
ſhould remain above the ſurface of the alcohol, it would then burn frongly 
%% y o hit, cnn 
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Pure flame 49. I have os ugh: about a method: of finding, by experiment, the 
examin'd manner wherein fire acts on its pabulum; and at length have hit on the fol- 
= . 1 IV. jowing one. Having a cylindrical braſs veſſel full of pure heated alcohol, 
8. Ul. I ſet it on fire, and placing the veſſel, while on flame, upon a table, in a 
| {till place, put a large glaſs veſſel over it, being a receiver of the figure of 
a cucurbit, whoſe bottom is carefully cut out, ſo that it becomes a true bell; 
the upper part, where it is narroweſt, being open ſo as to admit the little 
finger, while the lower, which is ten inches in diameter, is open throughout. 
This clear tranſparent bell being thus placed over the burning alcohol, 
we plainly ſee all the phænomena related of the burning alcohol in the for- 
| mer experiment. ke F | 

Affords a pure 50. Firſt then, it is obſervable, that the whole ſurface of the bell becomes 
limpid va- darken'd by means of the flame burning within, ſo long as the bell remains 
Pear. cold; but after this begins to heat by the flame, it begins at the ſame 
time to turn tranſparent again, and when quite hot, is perfectly ſo. If 

now we view the whole ſpace within the bell, there appears not the leaſt fi 
of any viſible fumes, but the air remains entirely clear through the whole 
bell; and the veſſel of alcohol being cylindrical, the flame, ſo far as we can 
obſerve, continues equable from beginning to end: at length we find frie - 
form'd within at the bottom of the bell, as uſually happens in ſpirits, in the 
Or water, 51. Yet theſe are not the true ſpirits of alcohol, ſince we find their taſte 
| utterly watery ; but to be better convinced of this, we need only apply 
a lighted candle to the thin fume which aſcends through the upper orifice; 
if this were the vapour of alcohol, it would immediately catch fre, inſtead 
of which, it here extinguiſhes the flame of the candle, much the ſame as the 
vapour of water would do. If this candle, lighted as before, be 2 8 


# 


but does not in the leaſt kindle the va 


Ly 
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the glaſs veſſel, and held ſome time in che ſpace filled with the vapour of 


the lighted alcohol, it ſtill remains ignited conſui 

xr of the alcohol, which, if it had 

retain'd its former nature after paſſing thro che fire, it neceſſarily would have 

done. It appears, then, that the moſt inflammable matter of all bodies, 

when turn'd into flame by fire, and conſequently while it truly feeds ſuch 

fire, is changed into another matter, which, this change, is unable 
any longer to feed the fire, but turns, ſo far as we can judge, into a kind of 
water. And here it may be aſked, did this water exiſt before in the alcohol, 

and was it only ſeparable by theſe means? Or does fire, by burning the al- 
cohol, convert it, by an intrinſic change, into pure water? Or did the air ſup- 


ply this water during the time of conflagration? Others may try further ex- 


periments. The beſt alcohol for theſe purpoſes, is that which has been geatly 


diſtilld in a tall veſſel, with a quantity of dried fixed alcaline ſalt of tartar, 


by means whereof its watery part is ſo thoroughly abſorbed, that it is impoſ- 
ſible by any further art to procure the leaſt drop more. With ſuch were 
my experiments made; as being ſenſible of the cloſe union between water 
and pure ſpirit of wine, which is not otherwiſe eaſy to be diſſolved. The 
ingenious M. Geoffrey, the younger, has fince given ſome curious and exact 
obſervation on this head, cho with a different view (n). My chief curioſity 
was to learn what change it is that inflammable matter naturally undergoes, 
when being committed to the fire it turns to a pure flame; and at the ſame 
time what alteration happens to the fire, while this combuſtible matter turns 
with it into flame; being of opinion that if this were once diſcover d, the 
way would be prepared for —— inſight into the nature of fire. Ac- 
cordingly, I provided a matter, which being burnt in the cylindrical veſſel, 
and thus forced to paſs wholly through the lame, which cover'd the entire 
ſurface of the fluid, ſerved to nouriſſi the flame, and was wholly converted 
into it, without either ſmoke, ſoot, or fæces. This I found catch'd fire in 
the air, without which there is no flame, and turn'd into flame itſelf, Which 
afterwards afforded a liquid vapour, that at laſt reſolved into water, or at 
leaſt generated water; and having gone thus far, I could proceed no further: 
though, had I leaſure equal tomy inclinations, 1 ſhould endeavour by theſe 
glaſs bells to procure a large quantity of this water, having found that much 
the greateſt part iſſues out at the upper orifice ; ſo that if a ſimilar bell was 


ſuſpended over this,” the vapour, after its exit, might be caught again, and 


condenſed into a ſenſible liquor: over this alſo a third might be placed, and 
by ſuch means the whole vapour be caught. A very cold ſeaſon would 
be fitteſt for this proceſs,” that as the vapour ariſes it might be preſently 
condenſed by the force of cold, and freeze as it were on the ſurface of the 
upper bells. The drieſt weather alſo, and a dry ſtill place would-be moſt 
favourable to the experiments. By ſuch means I do not doubt but a diſ- 
covery might be made of the greateſt importance both in phyſics and che- 


miſtry. We find M. Geoffroy-infers from his experiment, that pure alcohol 


by this burning will yield above its quantity of water; and that his experi- 
ment ſuceceded thus, is beyond queſtion: but that excellent chemiſt * 


% See the Memoin of the Royal Academy for the year 1718. 
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be ignorant how cloſely a large quantity of water will lie hid in air; how 
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ſubtilly this will ſlide out of the air into ſaline andi dry ſpirituous bodies, 


and mixing unperceived there with, lead the obſervers into errors. Tis cer- 


tain the dryeſt ſulphur, when kindled, exhales into the air in a blue flame, and 
will yield, when collected, a very ſharp acid liquor, which, if the operation 


5 


5 


4 
* 


from ſulphur, Kindled under the bell, is more copious, but at the ſame time 


much the ſtronger: whereas in moiſt cloudy weather, the liquor, collected 


very watery. The ſame ſulphur, in aclean veſſel, by means of a gentle fire, will 


* 
* 


e. a great quantity of inſipid water; and what remains will ſtill afford a 
ſmall quantity of a thicker and more acid fluid; which being expoſed in a 


wide veſſel to the open air, the water of the atmoſphere preſently unites 
"itſelf with the acid, increaſing its bulk and weight, but at the ſame time 


And an inſen- 
fible Nr 


-weakening its ſtrength, and adulterating its purity; and it is not improba- 


ble, that the ſame happens to = in deflagration. - Theſe things put me 


in mind of the ancient alchemiſts, who call the motive of preſiding ſpirit, 
the ſon of the ſun, the iſſue of fire, and the internal fire of things... Proba- 


bly all that is purely inflammable in bodies is only the ſpirit, or the ſmalleſt 


: part of ſuch matter, diſtributed through a large quantity of water intimately 


united with it, and diſpoſed, on its contact with fire, to turn into flame; 


and in vain may we endeavour ſtill further to purſue this ſubtile fugitive 


Fane Lon myſelf tired in the purſuit, having deſired nothing more 


ollicitouſly for a long time, than to underſtand: the true nature of this in- 
flammable principle in alcohol; as knowing this to be the true perfect inflam · 
mable body; and as knowing by experiments, that other bodies only be- 
come inflammable, as they contain ſome proportion of this alcohol, or at 
leaſt of ſomething exceeding like it in point of tenuity; ſince the other 
groſſer parts remaining after the ſeparation of this, ſubtile one are no longer 


inflammable; ſo that I promiſed myſelf, if I could once diſcover this in 


alcohol, it would be eaſy to find the manner wherein fire is maintain'd by 


Inflantancous 
production of 
pure flame. 
See Plate IV. 
Fig IV. 


fewel in all other combuſtible bodies. But how great was my diſappoint- 
ment upon finding that alcohol, by paſſing; through the fire, becomes a va- 
pour, Which no longer” retains the nature of alcchol, nor ſeems to be any 
thing more than pure water. This ſhews us ſome fix'd limits of ſeience. 
The pabulum of fire, when conſum'd by it, leaves water; and itſelf be- 
comes ſo light, as to diſſipate into the chaos of air, and thus eludes all fur- 
ther purſuit. n iich 16463 roy tiled e ct etc; 
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52. My ſentiment concerning the pabulum of fire is further confirm'd by 
the following experiment. Put a pure live coal without ſmoke in a per- 
fectly dry earthen pan, and over this lay a braſs diſn well clean'd, being about 
an inch deep, its —. 8 | 
this pour pure alcohol to the height of about half an inch, and place the 
glaſs bell over all; you will here have an opportunity of ſeein; 
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orbicular, and about five inches in diameter; into 


hom the 
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ing fire, or emitting any viſible fume into the cavity of the bell; and even 
though it evaporate from ſo large a ſurface, yet no viſible fumes iflue at the 

upper orifice of the bell z in the mean while, on the ſides of rhe bell, elpe- 

cially towards the lower parts thereof, we ſhall find a kind of ſtreaks or ri 

of the ſpirits running on the glaſs. If, after a conſiderable part of the al- 

cohol is waſted in boiling, and exhaled out of the braſs dith, we apply a 

lighted candle to the upper orifice, the flame will flutter over the ſame, and 

not give fire to the fumes within the bell, but rather be extinguiſhed there- 

by: from whence it may ſeem to follow, that as the alcohol thus diffuſed 

through the bell does not take fire, the preceding experiment is no proof 

that alcohol, when burnt, may not have loſt its inflammability; yet ſtill re- 

main alcohol, ſince the ſame is here loſt by mere ebullition and exhalation, 

without being kindled. But by attending further to the ſequel of the experi- 

ment this difficulty will be removed. Taking then the lighted candle for 

lafety's ſake in tongs, and applying it ' cautiouſly, in a horizontal line, 

along the table, under the lower edge of the glaſs bell, it no ſooner comes 
in contact with the fumes diſperſed over all the cavity, than the whole im- 
 mediately catches fire, and diſplodes like a clap of thunder; whilſt the flame 
ruſhes forcibly out from under the _ of the bell. The reaſon is, that the 

cavity of the bell being before full of minutely divided alcohol, and this al! 
kindling at once, the veſſel cannot contain ſo great a flame, hut muſt diſ- 
charge the greateſt part of it into the open air beneath the bell; which muſt 
be left a little open at bottom, or there will be danger of its being all blown 
up or burſt in pieces, unleſs there be ſpace enough at the bottom for the flame 
to vent itſelf. '; The foregoing cautions muſt be well regarded in eee, 
the experiment, otherwiſe che face, hair, and hands of the operator woul 
run great danger oi being ſcor chf. SD | 
53. At the moment the flame is thus produced under the bell, the whole ence Bol. 

ſurface of the boiling alcohol in the braſs diſh catches fire, which did not ing a/cobol is 
kindle before, thoug 976 the briſk fire under it, it boil'd ſtrongly ; by which 7 
it appears, that alcohol will not eaſily kindle without the application of a : 

live flame z but the flame once catch'd by the alcohol, continues burning 
under the bell, till it be all conſumed, and the diſh left quite dry, when the 

flame ch.. ß ]èↄ p IR 4 
54. What is moſt curious in this experiment is, that the flamè excited bythe ,,, 
candle, placed at ſome diſtance from the diſh wherein the alcohol was boil- % gane er- 
ing, ſhould diffuſe itſelf ſo copiouſly through the cavity of the bell, as to inge. 
kindle the alcohol in the diſh ; and that in the moment when the alcohol 

was thus kindled, all the flame in the bell ceaſed, while that on the ſur- 

face of the burning alcohol continued to the end, till the whole ſubſtance 

of the alcohol was conſumed ; nor did any the like flame appear again under 

the bell during the whole courſe thereof. Hence it appears, that pure al- 

cohol, though urged by a vehement fire, provided it be not ſet on flame, 
will diffuſe itſelf through vaſt ſpaces, and remain unchang'd therein with- 

out loſs of its inflammability z ſo that by the application of a live flame there - 
to, it will inſtantly catch fire, and * vehemently. Yet this ſame alcohol, 
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upon being forced to paſs out of its veſſel through the flame incumbent 
on its. ſurtace, and thus becoming a nutriment to the fire, and thence dif- 
fuſing itſelf through the cavity of the bell, has loſt all its diſpoſition to catch 
fire; ſo that tho now its matter be much more attenuated by the fire than be- 
fore, it will no longer catch flame from the fire on the ſurface of the alcohol. 
353. This phenomenon deſerves mature conſideration ; for it does not 
ſeem probable, that fire could in a moment's time have expell'd all the al- 
cohol it had burnt, out of the whole cavity of a large bell; bur if, as is 


moſt likely, the matter of the alcohol ariſing from the flame, and floating 


in the bell, had continued inflammable as before, it muſt neceflarily have 


© catch'd fire from the ſame flame. What ſhall we ſay then, when the only 
| pry inflammable matter known to us in all nature, after having once been 


indled, loſes all its inflammability ; does it not follow hence, that ſo much 


of the pabulum, or alimentary matter, of fire is deſtroyed and loſt intheuniverſe, 


Flame extin- 


guild by oil. 


Hane in- 


as is the quantity of flame exhauſted daily? and muſt not this at _— fail, 
unleſs it can ſome way be regenerated ? Is not the pabulum of fire in the earth 


continually recruited by the courſe of nature's operations, particularly thoſe 
which generate oil and ſpirits ; as vegetation, fermentation, putrefaction, and 


diſtillation? And yet all theſe operations, in nature as well as art, are per- 
formed by the mere power of fire; ſo that the ſame fire which deſtroys com- 
buſtible matters does alſo reproduce it in the univerſe. Or ſhall we rather 
adhere to that other doctrine above propoſed, viz. that matter perfectly 
combuſtible by fire conſiſts of a great proportion of water, and a ſmall quan- 
tity of ſome other ſubtile principle, which is like fire, and perhaps no other 
than fire itſelf united therewithz and that in burning, this fire being ſeparated 
from the water, is left entirely at liberty, and perhaps may thus conſtitute 
the element of fire? In this caſe fire itſelf will be the laſt inflammable part, 
and conſequently, when ſeparated from all other adhering bodies, muſt ya- 


EXPERIMENT V. ' 


e lighted candle being immerged in cold and pure oil of turpentine, 
is extinguiſh'd thereby, as if it had been plunged in water, as was above 
3 in alcohol. Likewiſe if a live _ be thrown into the fame 
oil of turpentine, it is ning" IE: e iſhed without raiſing any appea- 
rance of a flame': whence again, moſt of what has been ſaid mc ork 
cohol may alſo be underſtood of this oil. HEE. „„ 


EXPERIMENT VL 


G7. Putting ſome pure diſtill'd oil of turpentine in a | brafs cylinder; 


«+«ajed by oil. and ſetting it on the fire till it boil, if while under ebullition, we hold 
0 41 candle to its vapour, it will at length catch fire, though not ſo 
reaqdily as alcohol; by degrees alſo it emits. a black ſmoke, upon the 

es Fi 8 5 1 


The Theory of Cunurotay.. 


appearance whereof, it burns violently : it leaves ſcarce any faces at bot- 


- x9} - 


tom, but conſumes almoſt wholly, and | how much N 3 5 
limpid this oil is, the leſs of the black ſmoke it yields, and the more — ; — 8 


tit flames; and by repeating its diſtillation it grows ſtill purer, leaving ſome 
fæces every time, and thus approaches till nearer to alcohol, both in re- 
ſpect of levity, limpidity, purity, and flame: but however near it ap- 
proach to alcohol, it never becomes alcohol, as being incapable ſtill of mix- 

ing with Wir. I. i i at ho eg 


LY 


eee 


58. So the ſame oil of turpentine in a braſs veſſel to the fire till it 
boil, then kindling it, lay it on an earthen foot under the glaſs bell, it will 
continue to burn as in the preceding ſixth experiment; but it will yield a 
thick black ſmoke through the wager orifice of the bell, and even fill the 
whole ſpace of the bell and. the ſides of it with a fuliginous vapour, and a 
watery moiſture, which, hanging to the veſſel, diſtils a watery liquor, ſo that 
one would conclude, that water were here produced from burnt oil; or at 
leaſt from ſomething, which the air contributes thereto. _ Hence it appears, 


that oils neareſt a-Kin to alcohol, when urged by flame, and forced to paſs 


through the ſame, emit ſome parts ftill inflammable, and not thoroughly 
burnt, but retaining the characters of a coal; which ariſing out of the flame 
in form of a fuliginous ſmoke, and proceeding till they have ſpent their 
firſt motion, adhere to the ſides of the chimney, or the like, The ſame 
alſo appears from the fetid ſmell diffuſed by burning oils; but they ſeem too 
thick and tenacious to be ſo ſuddenly deſtroyed, or reduced to the extreme 


The flame 7 | 
burning oi 
examin'd. 


tenuity of alcohol, by the action of a ſwift tranſient flame: and when the 


ſame oils, in common lamps, burn lowly away with a wieck, ſurrounded 
on all ſides with air, they yield a much greater quantity of ſoot ;. as ap- 
pears by holding a clean paper over the flame, which will preſently 
covered over with blackneſs 

veſſel, the whole ſurface of the oil being here covered with flame, and 
conſequently all the particles of the oil to be burnt undergoing the agita- 
tion of that flame, they become much more attenuated 'and-altered than is 


but when lighted: in our 8 0 cylindrical 


uſually found in lamps, where from every point of che ſurface. of the 
flame there is a free paſſage for the oily particles to eſcape into the air, 
even while many of them have undergone but half their change: from 


all which it appears probable, that could we by any art render oils as 
thin and ſubtile as ee they would produce a flame without ſmoke, and 


2 


* 


fire without ſoot. 
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experiment; nor is the bright glittering colour of this flame comparable to 
that of mere alcohol. This flame growing very weak long before extinc- 
tion, at laſt leaves behind it in the bottom of the veſſel, a quantity of water, 
with a very ſmall remainder of the alcohol in it; as appears by the taſte. 
Hence we learn that alcohol, when mix'd with water, may be again ſepa- 


rated therefrom by means of fire, and be conſum'd by the fire, while the 


The flames of 
alcobal and 
camphire, 


water is repell'd both by the fire and the alcohol, 


% % 
60. Takin 4 quantity of pure alcohol, wherein the beſt camphire was 


diſſolved, and kindling it under the circumſtances above deſcribed, and 
placing it when on fire under the glaſs bell; at firſt they burn, as if there were 


nothing but pure alcohol, all the phænomena whereof they exhibit. In 


reality, it is the pure alcohol alone that is firſt conſumed ;. the camphire, 
which gathers to the bottom of the veſſel, not coming yet in play: but 
when once the alcohol is conſumed, we find a new flame, very different 
from the former, ariſe, being both ſtronger, brighter, whiter, and more 
darting ; at the ſame time 4 black ſmoke alſo proceeds from the flame, 
and the ſmelt and taſte of camphire ſpreads plentifully, not only over 
the veſſel, but through the whole place. And thus the flame continues 
to the end, leaving no feces behind it; from which we learn, that if 
inflammable matters of different natures be mixed into one compound, they 
do not burn at the ſame time together, but the more ſubtile part con- 
ſumes firſt, and the remaining groſſer part, after having defended itſelf ſo 
long, the former being quite diſſipated, begins to burn in its turn. By this 
it ſhould ſeem, that among combuſtible bodies, the lighteſt always burns the 


ſooneſt and eaſieſt; as alſo that the flame of kindled alcohol alone is too weak 
to ſet oil on fire: whence it is, that as ſoon as the oil, or in this inſtance the 


camphire, begins to burn, the fire becomes much fiercer than before. Again, 
hence we infer, that fire in the burning, as well as diſtilling of bodies, di- 
vides viſible inflammable matters, combin'd in the ſame combuſtible, accor- 
ding to their different degrees of ſubtilty or thickneſs ;' ſo that firſt ſpirit, 
then a thinner oil, then a ſomewhat thicker oil, and laſtly a very groſs, 


pitchy, tenacious oil riſes in flame. Hence alſo it is that charcoal, which 


conſiſts of this laſt groſſeſt oil ſpread over earth and falt, affords a much 


ſtronger fire, than the wood of which it is prepared could of itſelf ever have 


produced ; ſince we find in all bodies, that the fire of any kindled oil is 


j 
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which alſo obtains in the burnt aleohol and camphire; and of which we ſhall 
have further confirmation in the ſequel of theſe experiments; where it will 
appear, that the fire is always the hotteſt, when it comes to conſume the 
laſt inflammable part of the fewel. Upon the whole, therefore, we are not to 
look on the kindling of combuſtible matters by fire, as an action which 
mixes all inflammable materials, and burns them together, but ſeparately 
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61. We proceed now to a like examination of alcohol intimately mixed O and al. 
with a diſtilled oil, viz. thin oil of turpentine; ſo that the two appear to , 


form one N e fluid. Kindling ſome of this mixture in the ſame 
cylindrical veſſel under the bell, as before, the firſt thing that appears is a 
ſtrong, equable, lucid, cloven flame, which, ſo far as we can find, 

duces no appearance of ſmoke, nor generates or depoſites any ſoot, and yet 
blackens a clean paper held over the orifice of the bell; which ſhews, that 
even in ſo pure and ſimple a liquor, ſomething immediately ariſes from the 
mixture, which makes its way through the flame, before it has been quite 
burnt thereby: yet no ſtench is perceived from ſuch vapour of the flame, 
which burns very quietly, without yielding any crackling or noiſe. But after 
the flame has conſumed the alcohol, a new face of things appears; for the oil 
of turpentine remaining at the bottom, begins now to burn, fly, crackle, hiſs, 
and ſmoke plentifully, yields a black ſoot, and at laſt goes out, leaving be- 
hind it a reſinous matter, which will burn no longer with this fire. 


EXPERIMENT XI 


62. By mixing equal parts of 


ure alcohol and the alcaline ſpirit of ſal s ofa Hel. 


ammoniac, we er hat ſurpriſing coaguium mention'd long ago hy Lully, montii. 


and further celebrated by Yan Helmont. Upon ſetting fire to this, as we did 
to the former, the alcohol firſt kindles ; which being conſumed, the lame 
oes out, leaving at the bottom of the veſſel atmoſt the whole quantity of 
the ſpirit of ſal ammoniac. In this experiment, therefore, the off a Hel. 
nontii, as it is called, is firſt heated, then ſet on fire, and put under the 
bell, where in the firſt place it yields a weak, equable, ſcarce viſible flame, 
without ſmoke 'or ſoot ; but with this circumſtance, that the lower part of 
the bell becomes very opake with the vapour. Secondly, the flame grows 
ſtronger, brighter, ſparkling, hiſſing, unequal, and vibratory a little before 
its extinction, and now yields a ſmell of a volatile alcaline ſpirituous ſalt : 
the vapour, collected into a liquor on the ſides of the bell, is almoſt infipid, 
and at the bottom remains a ſtrong mary, prone ſpirit, very volatile and 
odorous; and what is very remarkable, the ſalt in the ſpirit of ſal ammo-. 
niac is much more volatile than alcohol itfelf, as appears by ſlowly ſabli- 
| TT. | ming. 
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ſcarce any fæces remain at the bottom after the burning is finiſhed. From 


dry, and unchanged at the bottom. 


64. The moſt entertaining experiment conſiſts in mixing together alcohol, 
.camphire, and oil of i as 8 as may be, and adding to 
theſe the off a Helmontii, which eaſily mixes with any of the former, bringing 
theſe into a maſs with fine Eugliſ chalk, and laſtly adding ſaw-duſt to the 
whole; ſet fire to the mixture, with the circumſtance above expreſſed; the 
effect will be, that the alcohol d ates firſt, almoſt after the ſame manner 
as if this alone had been kindled. This being conſumed, the oil of turpen- 
tine kindles, and exhibits. its particular L already ſpecified; next 
the camphire burns, as appears by the ſeveral characters thereof: the alca- 
line ſpirit of ſal ammoniac, the ſaw-duſt, and mere earth remaining at the 
bottom. It may he obſerved, that the flame is very ſtrong, unequal, red, 
and crackling; that it yields little ſmoke at the beginning, but Eee ve ſmoke 

gradually increaſes, and becomes extremely black and thick; the ſoot alſo 

towards the end is very black and thick, and at the cloſe. of the Whole 


we ſee fuliginous focci floating confuſedly through the bell; and the flame 
during the whole never touches the word. 


65. From the whole we have an opportunity of learning the manner 

wick nature makes uſe of, in conſuming combuſtible fewels by means of fire, | 

which *tis certain bo ales por from what is vulgarly imagin'd. At the 

ſame time it appears, that nothing in all phyſics is more difficult to be 

aſcertain'd, than wherein the properly combuſtible part of a fewel conſiſts: 

tis eaſy to enumerate the names of alcohol, oil, and ſulphur, to which is 
generally falſly added nitre, and to ſay that theſe are the inflammable part; 

but to extricate the true inflammable principle out of all theſe, is a matter of 

immenſe labour: nor do I find any writer has hitherto done any thing 

conſiderable in it; far from — what change it is that fire makes 


I 


66. (1) In the firſt pace therefore, there appears to be a liquor in nature, Aobo! the 
produced from vegeta 

thers is the ſimpleſt, lighteſt, moſt li 
perfectly miſcible with water and oils ; and which, when heated with fire, 
may be kindled by the application of fire, ſo as to burn away and main- 
tain a pure flame throughout its whole ſurface, contiguous to the air; and 
thus by degrees turn its whole ſubſtance into flame, ſo that as long as a 
ſingle drop of it remains the flame will ſubſiſt, but when this is totally ex- 
hauſted, the flame at the ſame time intirely difappears : we have; therefore, 
found a body, which truly deſerves the name of a-food or pabulum of fire, 
ſince it appears to our ſenſes that it may be abſolutely and wholly converted 
by burning into pure live fire or flame. And now, if we conſider what bee. 


mpid, moveable, unchangeable, and 


The Theny of Crit. way 


les by fermentation and diſtillation, which of all o- % pure in- - 
ſubſtance. 


comes of the alcohol in the experiment, we ſhall find it turn'd Pre 


but pure flame; which flame, thus produced and fed by it, has all the e 


fets of true fire, and exhibity all the phyſical characters above laid down 


in the hiſtory of fire (y). 


(+) * The flame of a body, Sir 1// Newtor- 


_ * obſerves, is only the ſmoke thereof heated 
* red-hot ; and the ſmoke is only the by 75 : 
« tile part of the body ſeparated by the fire. 
„Thus, all inffammab i 

oil, war, wood, Ar. by flaming, waſte 
* and. vaniſh into burning ſmoke ; which 
* ſmoke, if the flame be haſtily put out, is 
* yery thick and'viſible,and ſometimes ſmells 
* trongly, but in the flame loſes its ſmell by 


burning; and, according to the nature of 


the ſmoke, the flame is of this or that co 
Jour. Thus, the flame of ſulphur is blue: 


that of camphire, white ; that of tallow, _ 


yellow, &c. When gun-powder takes fire, 
it goes off in a flaming ſnioke ; the explo- / 
© tion ariſes from the violent action of its-in- - 
* gredients, nitre, ſulphur, and charcoal upon 
each other; whefeby the mixture being 
* ſuddenly and violently heated, becomes ra- 


„the violence of 


le bodies, as ſulphur, 


66. 


n rifted and eon verted into fame; which, by 
the violence of that action becoming hot 
enough to ſhine, appears in the form of 


A 


N „5 IPOs 
4% Flame I take for a mixture of fire with - 
„the oily part of the fewel; and this oil, 
+6. being the ſulphureous part of the mixt, 7. 2. 
the part wherein the fire that acts therein 
* is lodge d, is mote diſpoſed chan —＋ er 
ereof. 


« part to admit and retain a quantity t 


A quantity of fire then being enter d into 
4 ſuch oil, muſt extend its maſs, and aug- - 
ment its bulk ſo: far as the oil is capable of 
« ſtretching, ar the ſame time filling al the 


„ ;nterſtices thereof with its own ſubſtance. 


Thus the mixture becomes what we call 
* fame; which, therefore, d an ally body 


without pores, or whoſe pores ate exa | 
e filled up with the globules of fire contained 
40 in » | 
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therein 
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Suflains flame 66. (2) Another thing We learn hereby 
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- [moke, but 
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mwefrnft 7 
is, that the fire thus collected about 
alcohol remains ſtill frer, as long as the alcohol remains without any other 
fire added or conveyed to it by any other art; ſo that when once kindled, it 
would remain the ſame for ever, nor needs any other fewel to keep it up 
67. (3) Thirdly, we alſo learn, that when the alcohol is conſumed, there 
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remains nothing of the fire and flame, which diſappear at the ſame moment 


with the alcohol; and conſequently, that this fewel is the true cauſe which 
produces at leaſt the preſence of all that fire: the fire remains no longer than 
the pabulum, nor ceaſes while any of that remains 

68. Fourthly, what is very remarkable im this pabulum, and the flame pro- 
duced by it, is, that from the moment of its beginning to burn, to the mo- 


ment it goes out, it emits not the leaſt ſmoke; which is commonly found 


in all other bodies, at leaſt either at the beginning or end of the flame. 


Tiis true, this flame of alcohol emits a humid vapour; but then this is as 
limpid and tranſparent as water, and when collected, produces a mere pure 
water, without either colour, groſſne ſs, or oilineſs. In effect, we may lay it 


\ down as a rule, that there is no other body, whether fluid or ſolid; hitherto 


diſcovered, which nouriſhes fire without affording any ſmoke, except alcohol 


alone. : 


59. (5). We learn from theſe experiments, that there is not any fix'd in- 


_ combuſtible matter in alcohol; fince, when perfectly pure, as is always ne- 


ceſſary in this experiment, it leaves not the leaſt ſtain behind when burnt, 


but turns totally into mere flame, without leaving any fæces. Nor is this 


again found in any body excepting alcohol; all others conſtantly leaving ſome 
fæces behind, incapable of being burnt further; though ſome of them very 


little. Naptha, petroleum, and camphire burn vehemently, and turn into 


** 


No ſmell but 
of alcohol. 


Selidity not 


requifite in 
Fuel. 


Alcohol hold. 


water, 


bright flames, but are always found to leave ſomething leſs combuſtible be- 
hind them at the bottom of the veſſel they were burnt in; alcohol alone 
leaves nothing. | „ e 
70. (6) Again, we learn that alcohol, thus burnt, yields no ſmell different 
from what it 8 affords without burning; the like of which is not 


neſs in it, and conſequently that a ſolid form is by no means 15 pet tg 


. 


VE 


„ . — Ne 


from eee enen, * eaves to fertle/ar the bottom of the 


ann " Ft. 


Thioryief CMN MJ 329 
— el Alechel, brings them'up'tothe farface of he 
mirture, > and hw ables and turns chem to fame; thus ating them 


veſſel. 

(9) A we! aul that as ente having all the fan 4 07 Pg may Produced 
rot (9) Again, allknown vegetables, by previous Menon and fable «rag PE. 
— flow: —— but excluding vegetables and fermentation, there © nal 
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74. (40) Again we learn, —.— in'this alcohol, wei d pure, "thee. compoſe 

ſtill a diverſity: of parts, which is not diſcoverable by any — 5 art, but by 


burning alone; and which; by means hereof, 1 a water capable of 


extinguiſhing fire, and another inflammable part, which totally conſumes 
and diſſipates in the fire. Halmons affirms, that by the addition of ſalt of 
tartar, he could immediately convert the pureſt ſpirit of wine into half the 
quantity of pure water, leaving the other part behind in the alcali; but I 
have always doubted whether this were not to be underſtood of unrec- 
tified ſpirit of wine, in which it holds good, rather chan of true alcohol 
produced by che ſtricteſt rules of art; in which, I believe, it never has hi- 
therto been demonſtrated; From ne it appears; that alcohol is much 
like ſulphur, ſince both conſume in the fire, bot yield a blue flame, both 
turn into one part inflammable by fire, and another which 'extinguiſhes 
fire, and which in alcohol is a mere water, and in ſulphur an acid falt 
of vitriol, diluted wich a little nn whence dar Fe" Becomes ſuffo⸗ 


cating. 45 


75. (14) Laſtly; we Ae and 5545 ſolid AFP tim! by 4s fine 0 e 
law as fluid; and are changed and agitated in burning after the ſame manner; burn-as al- 
vi. the inflammable part alone being conſumed by the fire, and the others 40 
diſſipated into a matter, which, when collected, becomes viſible again, and 
ſometimes _ re ere ine 11 5 . wan, a She? Pare called Ns. 
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76. 0 1) 1 appears that "alcohol or a „ Amilitude to We of . we — 
have many indications; both of them coagulate blood, ſerum, and bile, zes“ alce- | 
and, as it were, parch up the fleſh, blood, nerves, viſcera, the white of 5 and fre: 


eggs, and bread. Does it not even appear as 3 of fire, ſince it at- 
c 


tracts the light when held to it:? An does ohol when committed 
to iy fire, heat along with it till it boil, and thus emit flame? 

(2) All other inflammable fluids, however ſubtile they be, yet when All other 
vi led after the manner above ſpecified, always afford a viſible black ſmoke feuel lia ves 


and ſoot, as alſo ſome fæces or remains, not quite combuſtible. This in-/ 


combuſtible part in the pureſt oils, is firſt mere earth, wherein there always 
remains a little portion of the oil, on account of which it retains the nature 
of a coal, and has always ſomething inflammable remaining; and if ſuch 
oils. be further purified by repeated diſtillations, they always depoſite a pro- 
rocken of f carth, become ds finer, eas more combuible yield- ; 
u Pha ing 
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ing Rill les ſmoke, foot, and. aſhes, and approaching near 
the nature of alcohol; but though the operati long. 
it does not appear that they are reducihle to loch — laaig, a ir 
diſſolve and mix with water. "> 
What would WP us (3). The, only known body, therefore, that is abſolutely and wholly = 
22 1 mable, ſo as to nouriſh flame, yields no ſmoke, nor produces the x: 
” ater + ͤ leaves any faces when hurnt, hut paſles in its whole ſubſtance, 
ſo far as our ſenſes. may judge, into fire ex that it affords: a Atte t 
pure water. If then it were poſſible by any art to ſeparate the combuſtible 
part of the alcohol from the water, and thus commit the firſt part alone to 
the fire or flame, what muſt the reſult be? Would it then burn ſueceſſively: 
- as it does now when intermix d with water; of would it not rather go off 
and conſume inſtantaneauſly.like lightning ? The imagination would ſuggeſt 
many things on this head; but ee e factrardneſs by che weight. 
experiments. VVV a £114 ! BL by 
Pare wotcrnyy 79. (4). From what 145 hoon, fd, we may — to affirms. that — 
| — i ; . part which is not abſolutely inflammable in any combuſtible vegetable, as 
alcohol, or any oil, either conſiſts of water adhering intimately. to chem, or 
of falt, or laſtly of earth; and that if theſe could by any art be perfectly ſe- 
perm from, the oil or alcohol, the remainder would be ſimple, pure, per- 
ectly combuſtible, and yield the ede without ſmoke, ſoot, or fœces. 
This holds ſo true of the limpid le vapour, collected in the bell during 
the burning of alcohol, that. itſelf is only the watery incombuſtible part of 
the alcohol; conſequently all the aſhes, ſmoke, and ſoot mix'd i in a true in- 
flammable body, conſiſt of water, ſalt, and eartn. | 


» . Pp of We alſo learn that Lee and che . fangs of . 's burn : 


„ 


hence bodies 81. 935 . we Kar ke in a par mondo hate: «C0 the in- 
prove 4% combuſtible parts, viz. water, ſalt, and earth, may chance to predominate 
combuftivle. ſo far, as that the other combuſtible part alcohol, or pure oil, cannot be 
kindled, but only emit a mere ſmoke. Thus alcohol, when mix'd with 
a hundred times the quantity of water, though it be heated beyond the de- 
gree of boiling alcohol, will not kindle; but if caſt on the fire, puts it out: 
and wood, though very oily, yet if it be green and full of water, will yield 
plenty of ſmoke, but no flame. So fat potter's clay doubtleſs contains 
oil, which, when ſeparated, will burn, but is ſo check d by the prevail- 
ing earth mix'd with i it, that the ſmall quantity of oil cannot burn therein, 
Hr le 82. (7) One thing remarkable, pr Fa oved from the preceding experiments, 
greaterin is, that 1 the fire applied 1 in a com ſible. TT Sn bing of a com» 


leſs combuſti- © $5 buſtble . 
ble feel. * | | 


mate, b ſtronger, than what the combuſtible part alone, if 
collected and kindled by itſelf, would have produced. For flame, N 


incumbuſtible matter there is in fewel, more violent will the fire be, 
provided it can he kindled at all.. „ 


. 
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83. (8) This alſo will hold every where true, chat by how much the in- 4d ib. mere | I 
| ee united with the oil is deuſer, more compact and ponde- Ps. 
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rous ; by ſo much will the fire and flame produced by ſack combuſtible bo- 
dy be 'more vine ĩð ͤ Tr OI e 

84, Thus, we not only find that, in the ſame vegetable, its more folid © 
parts produce a ſtronger fire chan the other looſer Parts, E. gr. the wood. 
than the bloſſoms or leaves of trees; but alſo, thats different woods, if 
compared with each other, always yield ſtronger or weaker flames, as they 
are more ſolid, or more looſe and fungous. Cedar, for inſtance, yields a 
men e fire than willow; ſideroxylon than poplar; and this in pro- 
portion to the heavineſs of the one beyond the other. 
36. (9 We alſo gather from the preceding doctrine, that no vegetable Me, 
but all it be firſt heated by fire, and this to a degree ſufficient to make oil 4/7 of it 
boil; but lighter, bodies heat ſooner to that degree, by the ſame fire, than 2 but by 


of * P 


heavier ones: whence: it may be infer d, that heavier. flitids kindle flower 


: F 
3 s 


and lighter ſooner. - Accordingly, we never ſee matches made of ſolid oak, 
but = of ſpongy deal or ſedge. But the ſooner a bady kindles, the 
weaker is its flame; and the ſlower, the ſtronger and more durable: on 
the whole, ſo much the more fire muſt always: he ſuppoſed pre- exiſting, 
by how much the wood to be kindled is the heavier; otherwiſe it will not 
be ſufficiently heated to catch fire. Rat no VET ooT Zern ag 1 T4.-m 
86. (10) Again, it follows from what has been ſaid; that in he burning 3 
of vegetables, the combuſtible part is always conſumed by a ſucceſſive, and N 
not an inſtantaneous or momentary action of- the fire: add, that in ſuch a certain order. 
burning, the conſumption and ſeparation. of the combuſtible matter is al- 
ways ſucceſſive; 10 as that the pureſt and. lighteſt among the materials to 
be burnt, alwa s kindles: and is ſeparated and changed the firſt; as this 
grows hot the ſooneſt, and is eaſieſt moved and diſengaged from the reſt. 
When this is conſumed, the matter next to it in degree of:inflimmability, c. 
begins to be agitated, heated, kindled, and ſeparated; which being ac 
length conſumed in its turn, the othets will ſucceed; and laſt of all chat 
which is leaſt inflammable: and thig laſt appears by à multitude of experi- 
ments to he a little quantity of ” ſtrongly adhering to a large portion of 

| ED | 0.1 fix d 


Fire, why 
. flrongeft at a 


certain tine. 


Why weak in 


alcohol, 


The effet of 
incombuſiible 


parts in fire. 


* 


4 dull %. 90. (14) We may henee infer, that there is 


ter in flame. 


Fire, bow 
beighten'd, 


nough to put them in a quick motion. 6 


ff 
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aud earth." Whence' pe ie eee WS Une yellet, e 
mitting freſh air, this oi} cannot be ſeparatecl from its adhering earth; ana 
hence alſo we may learn, that this laſt ineo mbuſtible part Will never yielda - 
violent fire, on aceount of the exceſs of the into earth in propor- 
tion to the combuſtible oil; whence, though it be capable | of being ignited 
and ſhining, it will rarely break into flaſe. 
87. (11) We may alſo obſerve; that a fire kindled by a compound com- 
buſtible body burns, with the moſt vehemence when it is about tile middle 
of its burning, vz. when all the parts are the moſt e i irik Tince 


towards the end; there is uſually need of bellows to keep it Briſker 6- 
therwiſe the terteſtrial and ſaline fix*d parts, by the aſhes which they ſpread 
over the fire, are apt to deaden and extinguith that little, which is kept alive 
88. (12) Hence we alſo learn, that the pureſt of all flames produced by 


a mere combuſtible matter, without any admixture of other ſubſtances, can 


never yield a very ſtrong. fire, though it will a very equable one; fine in 


the preceding experiments it has been ſhewn, that the pureſt pabulum yields 
the weakeſt fire. 2 CO JJV 
89. (x3) Contrary to the common opinion, we gather, that the power of 
flame depends as much, or perhaps more, on thoſe incombuſtible parts con- 
tain'd in the kindled matter, as on thoſe which are truly combuſtible; and 
therefore, that the quantity of fire in flame, produced by a combuſtible 
matter, is rather collected into the ſpace of the flame, by the rotation of 
the unchangeable particles mixed with the reſt, than by that other thin 
volatile oily part, more immediately agitated by the fire. „ 
5 s a double cauſe in material 
fire; vir. firſt elementary fire and its proper genuine pabulum, which, is mere 
pure alcohol z and, ſecondly, in this pure and proper fire, there are alſo 
ber parts, which alone could not have ſuſtained elementary fire; but when 
agitated in the former pure flame, increaſe the violence thereof by their 
own vibration, which frequently, by this means, is raiſed to a pitch much 
beyond what could ever have been produced by the former cauſe alone. 
To illuſtrate this point; ſuppoſe half an ounc of gun- powder kindled in 
the open air, and ſpread all around into a flame, and thus in a mo- 
ment diſappearing; ſuppoſe then the ſame powder ramm'd into a cylindri- 
cal barrel, and after this a ſuitable ball of lead, and then the gun- powder 
kindled; the powder will now, by its proper motion, project the leaden bullet 
out of the barrel with an incredible force; of which we had but ſmall ſigns 
in the particles of the gun-powder, when kindled before in the open air: 
. whence it appears, that the like hard incombuſtiBle bodies, being whirP'd 
about and vibrated in ſo rapid a flame, may add great power to the body 
th ame. e A bak te © Uh) IO] 5 . 
91. (15) The utmoſt power, therefore, of this fire may be heighten d 
by water, ſalt, and earth, intimately mix'd with the combuſtible matter, and 
with one another, in the pure kindled fire; provided that fire be ſtrong c- 
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3 (is) Some cauſe is neceſſary, in order to preſerve and continue the The cauſe uni 
flame when once kindled; and one condition of ſuch cauſe muſt be, to ting fre # ic 
make the pabulum during the burning remain cloſely join'd to the fire itlelf, / * 
and prevent the ſeparation between the two which otherwiſe the fire na- 

turally tends immediately to make. Another effect hereof ſhould be, to 

keep the hard incombuſtible parts, when agitated by the force of the for- 

mer, within the ſpace of the kindled fire, that they may not haſtily fly 

off, but be retained in the 7 5 where they are ſo agitated, in order conti- 


nually to receive the impulſe thereof: for without ſuch a cauſe, all this mat- 

ter, thus agitated, muſt be every moment flying off from the fire, which 

would put àn end to the action of theſe vibrating particles within the ſphere of 
the fire. Whence again it appears, that all fire would only be momentary, 
were it not for this cauſe which applies, preſſes, and unites it to the matter. 
vet it dees not appear, that this compreſſing cauſe ſhould ſo act on them, 

as by the preſſure to reduce them into a motionleſs maſs ; the effect of which 

would be, to ſuffocate the fire; but fuch a compreſſion ſeems chiefly neceſ- 

fary, whereby the groſſer parts, whether combuſtible or incombuſtible, after 

having been agitated by the fire, may ſucceſſively fly off in proportion as new: 
parts begin to be agitated ; and the cauſe which ſeems fitteſt for this pur-- 
pole, is ſuch as may effect this by a reciprocal oſcillatory compreſſion, or. 
remiſſion, being itſelf all the while intirely fluid, and incapable of being con- 
ſolidated. Such a cauſe is the atmoſphere, which furrounds and preſſes. 
upon all bodies at all times; this therefore ſeems the place for aſcertaining 

what the power of the atmoſphere contributes to the maintenance of fire. 


93. Suppoſe then a fire made of the beſt wood, thoroughly kindled, The p! 
on an iron wg ſo that its baſe be a Rhinland foot ſquare ; the weight of 2% 97 
the atmoſphere incumbent on the baſe of this fire will be that of a ali. 
a priſm of air, "whoſe: baſe is a Rhinland foot ſquare ;. the weight of 
ſuch a priſm is found by the barometer to be different at different times; 
but with this reſtriction, that the difference between the heavieſt and light- 
eſt ſtates rarely exceeds a Suppoſe then, at the time of our experiment, 
the height of the mercury in the barometer to be 30 Rh:inland inches; and 
A weight of mercury to that of water as 14 to 1, and that a foot 
of water at ſuch time weighs 64 Troy pounds, the preſſure of the at- 
moſphere incumbent on the ſquare baſe above-mention'd muſt be 2240 ſuch 5 
pounds; and this immenſe weight is then acting on the fire: but the live 
parts of the ſame fire are every where endeavouring to remove and caſt of * 
this load with vehement force, and by ſuch means expel all the welt & | 
parts of the atmoſphere out of the place where the fire is Kindled ; which 
again increafes the weight of the atmoſphere itſelf, Now, by the laws of 
hydroſtatics, the reſiſting fluid of air thus repelled, muſt preſs on all the "YN 
points of the ſurface'of the fire here kindled, which of conſequence mult be | 3y 
impelled and acted on from every fide by this weight with an equal force, | "I 
as if compreſſed by a vault ſo ſtrong as to bear a load of 2240 pounds 
without burſting; ſo that the inflammable parts in this fire being agitated by - 
the force of the elementary fire collected therein, and at the ſame time a 
the other incombuſtible particles being acted on by the force of both the for- 
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mer, when they endeavour to fly off from the fire, they will be repelled hack 
towards the centre of the ſame fire by fo vaſt a weight; and this continually, 
but till more and more, as the fire within acts more ſtrongly. - Hence again 
we learn, that beth the particles of the fire, and the combuſtible matter, will 
be applied and compreſſed with immenſe force againſt each other ; and at 
the ſame time be rapidly 1 N and ſhaken around by the incredible force 
of the fire, which dilates all; by ſuch means a vehement attrition muſt be 
excited between all the ſolid parts, which will be fe greater, 
as the force wherewith they were preſſed together, and the attrition. of the 
fire is greater. And the fire, burning with the combuſtible matter, acts 
always with equal concuſſions on the atmoſphere, which ſtill makes an 
equal reſiſtance ; conſequently the fire by this perpetual recidivation of the 
atmoſphere, will be impell'd much after the ſame manner, as if continually 
beaten with a hammer of 2240 pound weight. And again, as the air over the 
fire muſt be in a continual ebullition, like that we find over a live coal, when 


expoſed to the ſun, and viewed with the eye directed above the coal towards 


the ſun : it will follow then, that the ſtrokes or pulſations of ſo elaſtic a 
fluid in ſuch a vehement ebullition, will be B the ſtronger, and ſuc- 
ceed the thicker; and that if leſs reſiſtance be made from one part of thefire 
| than another, the air will ruſh more ſwiftly againſt that part in proportion; 


till being rarified and repulſed by the fire, it makes a continual and vehement 


oſcillation over the whole compaſs of the fire. So long, therefore, as therere- 
mains ſufficient fire in this place to produce a flame with its proper pabulum; 
fo long as the other parts can be ſtrongly agitated by this flame; and ſo long 
as they are compreſſed by the aerial vault with ſufficient force to prevent the 
flying off; ſo long there will be a ſufficient attrition produced on this hearth, 

to collect a quantity of fire ſufficient for the continuation of ſuch a flame: 
but when either elementary fire is wanting to agitate, or fewel to be kindled, 
or that the particles to be agitated are too groſs and hard to undergo the due 
alteration by thoſe other, the fire will immediately begin to dwindle, and at 
length entirely ceaſe. So if the aerial vault happen to be weaken'd, or 
render*d leſs ponderous, the fire on the hearth, .muſt be weaken'd propor- 
tionable; and when the former is much diminiſhed, the fire and the pa- 
bulum will fly from each other, and diſſipate in air. Hence all flame, and 


preſently after, all fire and ſparks go out in the vacuum of an ar- pump, for 


Want of a due application between the parts: hence wind increaſes the power 
of flame; the effect of this being the ſame as if the weight of the atmo- 
ſphere on it. were encreaſed: but if the wind blow ſo. ſtrongly on the fire, 
as to break the aerial vault about it, the flame will be immediately extin- 
guiſhed, and perhaps inſtantly re-kindled by the ſame blaſt which put it out: 
conſequently if the fire be blown by bellows, ſuppoſing this be not done 
ſo forcibly as to extinguiſh it, the additional preſſure of air muſt always 
apply the parts more ſtrongly together, and 5 a fiercer flame; andif 
two [trong bellows be blown from an quarters upon the ſame fire, a vio- 
lent flame will neceſſarily be produced in the middle of the fire, whereby metals 

will preſently be melted, an other operations may be performed, as we find 
practiſed accordingly among goldimiths and other workers in metals. 
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94. Hence, again, we'ſte why fire burns ſo much the fiercer, as the 
ether is colder, and the air more conſtringed by a keen froſt; the aerial 
vault ſurrounding the fire, then binding it ſo much the cloſer and ſtronger, 
and thus preventing the particles floating in the torrent of fire from flying 
off, till by the continued action of the fire they become ſo attenuated, as to 
be able to make their eſeape through the air itſelf. Hence alſo it happens, 
that the preffure on the fire is greateſt about the upper parts, and leaſt to- 


c 
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Why fire 
burns ſtrong eſt 


in cold wwea- 
ther. 


wards the circumference; of the aſe; whence e the air, finding leaſt reſiſtance ; | 
from that part, drives the flame upwards © and as the fire is denſeſt, and 


conſequently ſtrongeſt about the middle, it thence: follows, that the flame 


will rife higher from the middle of the fire than from its fides, where the quan- 


tity of fire is conſiderably leſſen'd ; and hence we ſee the reaſon of the py- 
ramidal figure of flame. But if the ſurface of the fire be every where in- 
veſted with a hard body, Which excludes the air; the pabulum, as alſo the 
rotation of the particles, and their equal preſſure and reſiſtance from all 
ſides, preſently reſt among each other, and thus the flame ceaſes, and the 
fire ſoon goes out; though, upon removing this cover, and re-admitting 
the free air, it preſently kindles again into a live flame, or at leaſt in to a 
TTT 95, NR ITT 


95. (7) Laſtiy, from the conſideration of all that precedes, it does 


not appear that there is any thing in nature, which, when committed to 
elementary fire, is changed into the fubftance thereof. In all the inſtances 
and experiments which have occurr'd to me, I have examined very nar- 


Fewwel does 
not became 


rowly for an indication of this kind, but find none; and therefore dare 
not affirm,” that either alcohol, oil, or any other body, becomes fire in 


burning. Indeed bodies perfectly combuſtible are fo alter'd in the flame, 
that we can find nothing remaining of them, by any way of enquiry hi- 
therto known; being ſo far ſubtilized, as to eſcape all notice of our ſenſes : 
but it does not therefore follow that they are turn'd into fire itſelf, = 


. at's 
OE: 


Fewels from animal Bodies. 


1. TAVING examined the matter which is properly combuſtible in 


1 vegetables, we ſhould proceed to a like enquiry of the fewels in 
animals; but it being evident that the bodies of animals conſiſt of a ve- 


getable matter digeſted in them, ſuch an enquiry is in great meaſure un- 


neceſſary, If we may truſt to hiſtory, the humours of the bodies of ani- 
mals have been ſometimes carried to ſuch a degree of oilineſs and ſub- 
tilty, as to catch, like alcohol, a weak pure flame. To this effect we have 
inſtances of men, whoſe fumes as they perſpired would kindle around them; 
and Helmont even ſpeaks of a man, whoſe wind, broken downwards, if di- 
rected upon a candle, would turn to flame: but ſuch inſtances, if true, 


_ muſt be allow'd& ver are: + on 0975 Re | | | 
of animals, ſcarce differ at all, in reſpect of in- 


2. The oils, however, 
fammability, from thoſe of vegetables; ſo that it would be to little pur- 
poſe to repeat what has been already rehearſed. We find waters, ſpirits, 

| 3 | ſalts, 


Animal exha- 
lations ſomes» 


times inflam- 


mable. 


Patroieunm. 


rification, and effects of theſe in the fire, are perfectly the 
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__ + » » ſalts, oils, andearths in animal ſubſtances; but the nature, preparation, pu- 


table ſubſtances. ſo that it may ſuffice to:recommend-it to the reader, and 


to compare and apply what has been ſaid in the one to the other. Some in- 


deed may ſuſpect, on account of the phoſphori obtain'd from animals, that 
the inflammable principles of theſe are ſomewhat different from thoſe of ye. 
getables; but to obviate this, we need only obſerve, that chemiſtry can alſo 
roduce phoſphorus from fat coals of vegetables, eſpecially of thoſe vegeta · 
les, whoſe juices bear the neareſt reſemblance to humours of animals; 
as has long ago been ſhewn in the inſtance of muſtard. ett. 


0 Fewels from foſſil Bodies. 
; HAT. is ſtill further remarkable, is, that the ſame law of com- 


0 buſtibility holds alſo in the foſſil claſs,; for it has been found that 
oils are the only parts of theſe that are inflammable; and again, that among 


theſe ſeveral oils, the lighter and thinner afford the leſs. ſmoke, ſoot, and 
_ aſhes; and the thicker and heavier the more. Some of theſe may-not.impro- 
bably be almoſt as ſubtile as alcohol; though I do not know. chat any have 


yet been found capable of mixing with water. _ _ 5 

2. We read indeed of a liquor diſtilling from rocks, which, on the ap- 
plication of a torch will catch fire; and even of the water of, ſome fountains 
which will do the like; but whether the liquors here kindled be miſci- 
ble by water, is not mentioned by the relaters. We read in hiſtory, that 
the Babylonian naptha was ſo ſubtile, volatile, and apt to catch fire, that it 


frequently kindled by the torches as they were carried along in the night- 


time, and thus ſeem'd as if it had burnt of itſelf, and would ſometimes cover 
the whole ſtreets with a blue, weak, and hardly devouring flame: by which 
it ſhould ſeem, that this liquor, by its tenuity and ſubtilty, comes near to 


the nature of alcohol; ſince in that hot climate, ?tis probable, our alcohol, 


ſpread after the ſame manner, might have the ſame effect; as is confirmed 


by the above recited experiment, of alcohol under a bell kindling” by 3 


candle, and blazing away. But it being difficult to procure this true naptha 
we cannot determine any thing preciſely concerning it; for as to what is 
ſold among us under the name of naptha, it always comes far ſhort of ſuch 
inflammability, being at the ſame time much. thicker and heavier than al- 
„„ z EEtts > bt ENG Sr RER 
3. Petroleum, again, however ſubtile, appears no way comparable either 


to the naptha of the ancients, or our alcohol; though when this is puri - 


fied by a ſuitable diſtillation, it grows conſiderably more ſubtile, and eaſier 
to kindle; but even then ãt ſtill continues oil, and does not become alcohol. 


IE ln the mean while, what has been obſerved of vegetables obtains here 


likewiſe ; viz. that the purer, lighter, and more ſubtile any foſſil oily com- 


* 


buſtible matter is, the leſs ſmoke, ſoot, ſtench, and feces, and likewiſe the 


* . 


lighter, purer, and weaker flame it always affords, 


— 


* 


= — 


3 
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4. Other inflammable foſſils, wherein any thick-ponderous incombuſtible Pita. | 
matter is mixed, always kindle more difficultly, and require a ſtrong blaſt 
of wind or bellows to make them burn briſkly; but then the fire and flame, 
which theſe foſſils hereby conceive, is fiercer in proportion, as ſufficiently ap- 
pears in lithanthrax, or pit-coal. Such bodies again afford a groſs black ſmoke, - 
uſually of a rank ſmell; and when collected, a plentiful ſoot; leaving behind | 4 
them a great quantity of fix*d inſipid ponderous aſhes. ee 0 2 
. Laſtly, among foſſil fewels, there are ſome compoſed of a mere com- Sulphur. 
buſtible oil, with the addition of a ſharp acid ſalt; ſuch are ſulphurs. When 5 
the oily combuſtible part of theſe is burnt in the fire, the ſaline, acid, 3 
incombuſtible part, bearing a near reſemblance to the oil procured by fire : 
from vitriol, is collected in form of vapour, and being cool'd again ies f 
called /piritus ſulphuris per campanam; which being further ſeparated from 
the water mix'd with it in burning, and thus brought to its natural degree 
of purity, is the heavieſt of all fluids except mercury, as well as the ſharp- 
eſt and moſt acrimonious. e e e | 
6. Hence, again, it eaſily follows, that ſulphur does not catch flame till 
it be liquified by the fire, and conſequently till it be firſt heated to a great 
degree: and again, when the flame has ſeiz'd its inflammable part, then 
its heavier, acrimonious, and ſaline part, becoming much agitated and at- 
tenuated thereby, begins to boil in the flame, and is hence diſſipated a- 
round, producing hereby a great increaſe in the action and violence of the 


PF 


fire, till becoming ſufficiently broken and divided by the continuance of this 7 | 1 
action of the fire, ſo as to enable it toeſcape from the fiery vault into the open . = 
air, it diffuſes a vapour, which powerfully inflames all the parts of animals 1 bh 


it can come at, and particularly occaſions ſuffocation. Other bodies alſo 
ſtruck by this vapour of burning ſulphur, becomes greatly alter d thereby, 
but differently according to the different natures, and the relation which 
they bear to this, which is the moſt acid of all known bodies. Theſe 
effects of kindled ſulphur are uſually miſtaken, and attributed to elementary 
fire, from whence they ought by all means to be diſtinguiſhed ; tis certain 
however, that they are owing partly to the elementary fire, partly to the 2" 
combuſtible part of the ſulphur, and partly to the acid incombuſtible matter = 
render*d volatile by the fire. After this we ſhall not need to give any par- | A 
ticular explanations of the manner wherein bitumens, aſphaltums, piſſaſphal- 
tums, rol gent itch act in the fire, or are acted on by it; which may eaſily 
be underſtood from what has already been deliver'd. It may ſuffice to ob- 
ſerve, that in theſe there are found foſſil fat oils, generally acid falt, alſo | . 
earth, and frequently erm. metalline and ſtony ; in all which, however, \ + _ 
4 that which properly burns is of the oily kind, tho' the other matters mix d 1 
4 therewith, afford a ſort of ſpicula, which being vibrated by the fire, increaſe 


: the force thereof, and enable it to produce extraordinary effects on certain 

: bodies. We have treated ſufficiently, with regard to the preſent deſign, 

; concerning the nature of the babulum of fire ; and ſhall now, from the 
preceding hiſtory, draw a number of corollaries, which we apprehend fully 
f made out thereby. 7 

| 1. 66> Xx „ 


1 | The Theory. 1 
Fi l (1) That ſimple. pure elementary fire rarißies all the tribe of 8 
all bodies, 74 Wir diſcoverable by. the ſenſes, whether ſolid or ld. or compounded 5 
WR bol both, by mixing itſelf therewith, KY 
This property 8. ( 2) That this. property 4s peculiar to fire only 3 no other known body ; 
lie having yet been found to be poſſeſſed thereof: the efferveſcencies, fermen- - 
Fre alone. tations, and particular Lac of bodies, being no ſufficient proof of 
the contrary. : 
Fire every 9. (3) That fire, fo far as tis known by rarifation; i is perpetually pre- 
where pre- ſent in all places, as well in the fulleſt corporeal ſpace, as in the molt per. 


yu. fect vacuum. 

And that .. 10. (4) That fire is 1 BRA diſtributed every where, ſo long as no 

quably. particular cauſe ariſes to collect it, thus Giiperſed, in ſome determinate 
lace. | 

Colle by - 11. (5) That the mutual attrition of certain bodies, i is, Perhaps, the firſt 

eur. and primary collecting cauſe; 


Has an erh. 12. (6) That fire has a power of moving froely every ways o or of thus 
. ſve feuer. expanding itſelf ſpontaneouſly. 
13. (7): This motion or expanſion. may however be directed in a paral- 
leliſm, or by converging lines s which is another, and the moſt common 
3 way of procuring fire. 
Dirndl 14. (8) That the fun is manifeſtly the capital cauſe, whereby Gon. of i it- 
3 ue ſun. lf 0 undetermined, is forced into paralleliſm. 
' Cauſe of the _ 15. (9) That reflexion or refraction of the collected fiery rays is thecauſe 
_ ray«converg- of their converging in a ſmall ſpace, called a focus. Which is another 
4 10a focu!: manner of obtaining fire. 
Fire obiain ? 16. (10) That a vehement fire is produced i in a moment by dhe quick | 
by 2 7 * collifion of a cold ſteel and a cold flint in a cold Place and feaſas ; whichs 
liel andſiias fourth manner of 2 oy he. 1 a ik 5 
e matter not 17. (11) That this e, with re to is matter, in no pro- 
Supplied by the —_ from the ſun. __ IS 
ſan. 18. (12) That it remains; however, united vich bodies c thoner or longer 


time, in proportion to their leſs or greater denſity, 2 6 5 
19. (13) hat no body, yet found out, is capable of retaining ſor a 

tuity. i 
perpetuity (as) That the fire we have here deſcribed is that nverſa] allows 


to be elementary fire. | | 

21. (15) Tis commonly ſu ppoſed there is likewiſe another kind of Ge a 
which conſumes combuſtible bodies into 2 n which. is 77 
to be fed, and falſely imagined to change into true fire: 
this is thought to be produced by a lying — to a proper — inde 
open air: and is the fifth and moſt uſual manner of ing fire. 

22. (16) Pure alcohol is the only matter yet diſcovered that nouridhesGre 
fo as to be totally conſumed thereby; without yielding thing more than 
a pure flame, and leavin -nothing upon its e logs) 

2g. (17) The force of Bre, however, may be inoreaſed by a mixture of 
orher bodies with its * theſe ann agitated cherer the irs. 
: | 24 


aan MM. 
24. (18) The kindling a fire does not create or generate fire de novo, Fire, whether 
neither is there any deſtroy'd by its extinction z fire eat unchangeable, wvid of g- 

and perhaps void of gravity. It ſhould ſeem, however, that the contrary ** | 


to this aſſertion is built on ſuch ſolid arguments, that after Mr. Boyle 
gave us his treatiſe of the ponderability of flame (4), it ſcarce appeared to admit 


of a doubt; and much leſs fince Homberg publiſhed his obſervations on the 
great additional weight that incombuſtible bodies receive from the pureſt” 


elementary fire, quite unmixed with any material fewel : from all which tis 
maniteſt, that elemeatary fire is capable of concretinginſtantaneouſly with bo- 
dies, and conſiderably augmenting their weight. I proceed therefore, out of 
the regard I bear to truth, io relate the experiments brought in proof there- 


of. (i) Mercury, previouſly well cleanſed by metals, and thus render d 


more fluid than the native ſort, being digeſted in a clean veſſel over the 


flame of a lamp, for a ſufficient time, is changed into a black, white, or red 


wder, and has its weight increaſed by the operation. (2) Du Clos ſhew'd 
fore the Academy of Sciences, that a quantity of antimony, expoſed to 
the burning-glaſs, encreaſed a ſixteenth part in weight, though a large ſhare 
of it was loſt in fumes by the. operation. (3) Homberg, carrying his enquiries 
ſill further into theſe matters, by experiments made with T/chirnbauſe's 


glaſs, having its focus directed into a hollow veſſel, ſeems to have proved 


itill more clearly the poſſibility of the union of true fire with bodies, its 
conſequent concretion, and forming therewith a new and very different body, 


conſiderably encreaſed in weight. In this view he expoſed four ounces of 


regulus antimonii martialis, reduced to powder, to the focus of the large 
dioptrical glaſs of the Duke of Orleans, at the diſtance of a foot and half 
from its true focus; ftirring it frequently with an iron ladle, till it ceaſed 
fuming: a copious thick fume aroſe in the beginning, and continued for a 


long time afterwards; and the powder, after the operation, was found to 


weigh four ounces, three drams, and a few grains; ſo that it had encreas'd 
near one tenth of its original weight. This powder being next expoſed to 
the true focus of the glaſs, and thereby inſtantly fuſed, directly loſt” an 
eighth part of its original weight, with the three drams and few grains ic 
had gain d in the former operation: whence it ſhould ſeem probable, that half 
an ounce of the regulus was loft in the tirſt calcination ; and that the fuſion 
in the ſecond waſted the three drams of fire introduced in the firſt, And 
this ſeems confirmed by the preparations of red- lead, quick: lime, and ſome 
other ſubſtances in the fire, That ſuch was the event of theſe, and ſome 


experiments of Mr, Boyle, 1-do not doubt; being equally convinced of the 


ability of thoſe great men for making experiments, and their candour in re- 
lating them. But I muſt, add, that having thoroughly ignited a piece of 
iron, of eight pounds, it acquired no additional weight; for weighing it in 


this ſtate, and after leaving it in the ſcale till it was become cold, the 


weight thereof in both caſes was preciſely the ſame : and op the degree 
of heat, or quantity of fire in the iron, conſiderably exceeded that of the 


focus above-mentioned in M. Homberg s experiment. But as the calcination 


there was made in an iron ladle, or earthen veſſel, and the matter employ'd 
(g) See Boyle Ar. Vol. II. P- 388 
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kept conſtantly ſtirring with an iron ladle, the bulk of the powder mi * 
hence be increaſed, The true focus immediately expels the fire, ſuppoſed to 
be united with the antimony ; if indeed it may be called real fire. Such an 


increaſe of weight, however, does not happen in all bodies thus calcined, 
but only in thoſe abounding with a rapacious ſulphur, as antimony; lead; - 
tin, iron, and orpiment; whence this addition is, perhaps, owing to the 


corroſion, attrition, and mixture of the particles of the ſulphur with thoſe: 


of the other bodies, ſeparated by fuſion in ſuch operation. But the encreaſe 
of weight, in bodies expoſed in glaſs veſſels, from the ſuppoſed inſinuation 
of fire into them, is ſo ſmall, that it may, perhaps, rather be aſcribed to 


ſomething communicated to them from the glaſs itſelf. Experiments of 


this kind ſhould be purpoſely made, but with great caution, as we may be 
eaſily led into error: and that I myſelf may not ſeem too peremptory and 


partial in my opinion, 1 ſhall refer you to that accurate relater of experi- 


ments, Du Hamel; whom you will find after ſuch relations, ſkilfully. raiſing 


© #5 
«x 


difficulties againſt them, requirig further illuſtration. And you will there 
meet ſome experiments of Boulduc (r), ſtrongly favouring the contrary 


opinion (5). 


| (#) See Hift. Acad. Scimt. p. 14, 15. 
()] Mr. Boyle oj us ſ:veral experiments 
to ſnew, That fire and flame may incorpo- 


% rate with folid bodies, and increaſe their 
« weight. Having diſpoſed a quantity of ſul· 


* 0 and a copper · plate in a tall receiver, 
« 0 | 


as that the plate was at a conſiderable 


« diſtance from the ſulphur ; upon firing the 
% ſulphur, and letting it burn away, ſo that its 


© flame reach'd the metal, the flame ſeemd 
% to have actually penetrated it, and to have 
„ made it viſibly ſwell, and grow thicker ; 


*« which appeared to be done by a real acceſ- 


„off ſome little adhering ſordes, and with 
them ſeveral particles of copper, that ſtuck 
cloſe to them, the plate was found to weigh 


* e 6-47 he ains more than at firſt ; 
and, conſequently had increaſed its former 


weight above a fifth part. | 
ounce of copper - plate, and ſet it in a cupel- 
ling furnace, where it was kept for two 


hours; and then being taken out, we 


„ weigh'd the copper, which had not been 
«© melted, (having firſt blown off all the aſhes) 
and found it had gain d thirty grains. 


informed me, will very eaſily be wrought 


any bodies hitherto deſcribed. And accor · 


1 


ſion of ſubſtance; ſince, after he had wiped 


pon a very ſhallow crucible. we put one 


on by fluids of a ſaline nature, tas rea- 
* ſonable to expect, that flame would have a 
. 3 operation on it, eſpecially if it were 
before hand reduced to ſmall parts, then on 


| 2 25. 
« dingly four drams of the filings of ſteel, 
being kept two hours on a cupel, under a 


* muffler, acquired one dram, 6 grains, in- 


« creaſe of weight. Be 3 
A piece of refined filver being put upon a 
cuple under a muffler, and kept there for 
one hour 'and an half, was taken out and 
weigh'd again ; and as before it weigh'd 
% three drams, 32 ægrains, it now weigh'd 
« in the ſame ſcales, 3 drams, 34 + grain. 
„ And to prevent all ſuſpicion of any in- 
4 creaſe of weight in the metal, ariſing from 
ſmoke, or ſaline particles, getting in at the 
mouth of the veſlel; I made the experiment 


* 


« in glaſſes, hermetically ſealed, as follows: 


* ſome tin, which had been before partly cal- 
« cined in a glaſs, being melted again in a 


crucible, we weighed out juſt eight ounces; 
« and theſe we put in a bolt-head of white 
« glaſs, with a neck about twenty inches long; 
& which being hermetically ſealed, after the 


% glaſs had been a while kept over the fire, 


« Jeſt it ſhould break by the rarifaction of 


„ the air, the metal was me in fuſion for 


% one hour and a quarter. ing unwilling 


do venture the glaſs any longer, it was taken 
Steel being a metal that, as experience 


from the fire, and when it grew cold, the 
ce ſeal'd end was broken off; but before I 
4 could. have the bottom cut out, I obſerved 
«« that the upper ſurface of the metal was 


very darkly coloured, and very irregularly 


LY 
CY 


rough; and the lower part had between 
ce the m, and the under-fide of the lump, 


a pretty deal of looſe dark-coloured calx; 


* thoogh 


1 


enn ns 

25 L 19) It ſhould ſeem that elementary fire may be increaſed to Id great Fl, , OY 
a degree in à particular place, as to ptove the cauſe of certain phyſical effects fre may be i 
in bodies, otherwiſe not readily accounted; for; but which may now . „„ 
obſerved and reduced to a body of natural hiſtory. And this is further con- 


firmed by dioptrics and catoptrics, eſpecially when they are both applied, 
and conſpire in the ſame operation. And the action of this fire is the more © i 
remarkable, on account of its being unmixed with any heterogeneous matter, 1 
and material fewel; whenee we are ſhewn the force of the action of ſimple & : 
pure elementary fire upon bodies expoſed thereto; which, by a nice inquiry, 9 8 
ſeems reducible to two effects, namely diſſipation and vitrification. (1) It 4 


inſtantly diſſipates all ſueh liquors and ſolids as are volatile in the fire: and, 155 . = 
(2) It vitrifies almoſt all the fixed ſolids yet known, that are not diſſipated Hh  _ il 


thereby. Theſe, we have already frequently obſerved, are all the effects * WW 
diſcoverable in the Sees {| degree of fire. procurable by all the means hi-. ' =o 
therto found out for this purpoſe ; but as fire may poſſibly be collected, and © 3 
increaſed to infinite degrees, it would be wrong to imagine that its ultimate w: : 5 


poſſible action upon bodies is determined. On the b Ob greateſt | 

known degree of fire, is but the beginning, as it were, of the greateſt de-, * w_ 
gree poſſibly producible. And fince it appears, that the ſmall increaſe of | e 
fre from the extremeſt cold to the intenſeſt heat, by the union of the foci 4 1 
of Villette's and T/chirnhauſe's glaſſes, JN fo many ſeveral and wonder-  - ; $a 
ful effects; what folly muſt it be for a perſon to conclude, that he has , = 
gain'd a complete knowledge of the action of fire on bodies? © „ "2 


26. (20) Again, it appears that elementary fire, being once collected in Hom pre- 
any place, from whatever cauſe, may be there preſerved by a ſuitable pabu-/erved. 
lum; which is always either alcohol, vegetable, fol, or animal oil: and Wee 
that ſuch fire, thus ſupported, may be ſurprizingly encreaſed by the addi- 


| 1 8 EA Viet tional 

« though the neighbouring ſurface, and ſome © and gradually reduce them to calces.; a | q 

e paces of the lump itſelf, look'd by candle- 8 that one would not eaſily look | 2.2 

. light of 4 golden colour. The lump and for, eſpecially confidering how fimple a =—_ 

« the calx together were weigh'd in thefame © texture that of lead or tin may be, in com- 2 It — 
_ 4 ſcales carefully, when we found the weight | ©*. pariſon of the more elaborate ſtructures of ö 3 

to have increaſed about twenty-three grains; many other bodie. 1 

though all the calx we could eaſily ſeparate, And this phænomenon, which ſhews us iS { 

being weigh'd by itſelf, amounted to near © what light, and fugitive particles of mat- N : 

* eighty grains. 8 855 3 5 - «© ter may permanently concur to the com- p 

« Wercceived this further information from: * poſition of ponderous and fixed bodies, will FER 

©* out experiments, that bodies very ſpirituous, perhaps afford uſeful hints to the ſpeculative; 55 

* fugitive, and minute, may, by being aſſo- ** eſpecially, if this ſtrict combination of a 5 

ciated with proper particles, tho of quite ſpirituous and fagitive ſubſtance with ſuch 

another nature, ſo change their former qua- as being groſs and unwieldy, are leſs fit 135 ; 

« lities, as to be arreſted by a ſolid and pon- * than organized matter, to entangle or de- | oP * 

* derous body to that degree, as not to be tain them, be applied, as it may be, with I 
driven away from it by a fire intenſe e- © advantage, 5 2 aggregates of ſpirituous ; YI 


*« nough to melt, and calcine metals. For the ** corpuſcles and organical parts, that make 
« faregoing trials ſeem. plainly to diſcover, | op the bodies of plants and animals. And 
that even the agitated parts of lame, minute is hint may ſuggeſt a conſiderable infe- 
enough to 5 through the pores of glaſs rence to be drawn from the operation of 


< itſelf, were ſome way entangled among the * the ſun on appropriated ſubjects; ſuppoſing 
«©. metalline particles of tin and lead; and it to prove like the flame of tin and lead. 
© thereby brought to be ſo fixed, as to endure Boyle Abr. Vol. II. p. 388, & ſeg. 

the heat that keeps thoſe metals in fuſton, | | 
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| Heat from 


of collecting and reſerving fire in any place, it remains to .of another 


7 
# 


23. Theory of Cuz G18 TR V. 


tional gravity of the incumbent atmoiphere, and a large ſupply of . 
fewel, intimately mixed, in a proper quantity, with other heavy matters, and 
briſkly blown with ſeveral large bellows, all directed to the ſame centre of 


4 the fire. The ultimate effect of l hints known degree of ſuch fire, is 
the production of phoſphorus in ani 


and the fuſion of gold in foſſils, which undergoes no change therein. 


and vegetables, of glaſs in vegetables, | 


27, (21). Having now. explain'd the chie phyſical ways hitherto deen 


very powerful and frequent manner of doing the ſame, viz, y the mixtion „ 
of dren, bodies together; in which there occurs a great number of ſur- | 
Friking' e any ee ee we Gy only N out a . b | 


1 K. *. 73 | 5 
YES ED 1 . 4 9 


of . Heat by th mixture of TT ban, 


N Aturaliſts PL lon ong ago ago obſerved, that a conſiderable heat or la 
ie 


are ſometimes produced, from the mere mixing of certain different 

s intimately together, though there exiſted no ſuch heat or cold in ei- 

ther of the bodies before mixtion; nor does it continue longer than while 
they are mixing; which being nithed, the new heat or col ceaſe, andthe 


bodies return to the ſame temparature, which. they had before mixture. 


2. This hiſtory was firſt begun by the Lord B 8 and compleated by 
Mr. Boyle and Dr. Hook. Some We of it I ſhall now exhibit; in order 
to which it may firſt be neceſſary to give ſome account of the inſtruments, 
which I ſhall uſe therein. ABC i os a large thermometer, filled with fine 
ſpirit of wine, and faſten'd to a groove in the middle of a board, in ſuch 
manner, as that the lower part MBA remain at liberty from the wood, that 
veſſels may be the more commodiouſly placed under the ſame; on the board 
EG are mark'd the numbers of the degrees of the aſcending and deſcending 


liquor, which will be the more viſible, if the board be painted black, an 


the figures white. Laſtly, a veſſel full of liquor is applied under the inſtru- 
ment in ſuch manner, as that the whole thermometer AB remains within the 
veſſel, in a fluid of the ſame. degree of warmth with the thermometer itſelf: 


* s being in this ſituation, and another fluid being poured in, and mix'd 


"ge in e and cod . by e 


- 


„ 


. irring it about with a glaſs tube, the thermometer will then indicate the 
an by 


- 
e 
» 


EXPERIMENT 1 


Having in one veſſel two ounces of rain · water, VET: to a great degree 


3. 
mixing water of purity by iſtilling with a low fire in a tall veſſel; and in another veſſel the 


end ſpirit of 


cine. 


ſame quantity of common ſpirit of wine, I examine both fluids by a ſmall : 
thermometer, and find the heat of each of them 44 degrees ; then placi 


one of the veſſels under the thermometer above deſcribed, which alſo de- 
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Ne Deory of: Cunmris TR. 343 
by pouring one into the gther, and ſtirring them about with à glaſs tube 
of equal coldneſs; the reſult is, that the liquors grow hotter, fo that the - 
ſpirit in the thermometer-riſes to 532 degrees: whence we learn, 1. That 

ure water and ſpirit of wine were equally hot in the air before the mixtion. 
2. That the air, ſpirit of wine and water were equally hot before the mix- 5 
tion. 3. That air and water, or ſpirit of wine and air, remain equally 
hot after mixtion, as before. 4. That water and ſpirit of wine, When 
mixed, preſently grow hot; and this not from any heat which before pre- 
exiſted in them, in regard they were equally hot or cold. gj. But from ſome 
phyſical cauſe latent in them, and which after mixtion immediately turn'd 
them hot. 6. That this heat produced by the mixture does not continue 

longer than the act of mixtion continues; which being compleated, the heat 

ceaſes, even tho* we continue ſtirring more ſtrongly than before. 7. That 5 
the whole phyfical cauſe therefore of ſo conſiderable a heat here produced is 
the application of the particles of ſpirit of wine to the particles of water; at 
the moment of the contact between which fire is produced, which pre- 
ſently diſappears again after the contact is compleated. 8. That the fire 
produced, or render d manifeſt by this mixture, is true elementary fire, as 
appears from its effect on the thermometer. . That a conſiderable quantitx 
of the heat produced muſt have been loft, before the thermometer could 
have been heated to ſuch a degree. aw, a2 IMs $9. LIB HOLES. 
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4. Again, I take two veſſels, 


oy 


in, one of which.is the ſame quantity of the % and 
lormer water, but heated to 44 degrees, and 2 an equal. quantit7 
of pure alcohol, exactly of the ſame degree of heat as in the former expe- 
riment, which is found by the thermometer's noting the ſame degree: 
then mixing the two together as before, the thermometer riſes to 62 degrees. 
—Hence, (1) We infer all the ſame particulars already enumerated in the 
former experiment. (2) Water and alcqhol mix d together heat much more 
ſtrongly than water and ſpirit of wine. ( eder of ſuch greater 
| rti to the water, (4). Water, 


heat hepends only on the proportion of the,alco 
when poured on alcohol, occaſions a greater degree of heat in the ſame, =. 


than the alcohol had before, notwithſtanding its great ſimilitude with fire ; 
for alcohol, if mix'd with alcohol, does not generate any further heat, which 
water mixed with alcohol does. (5) The leſs alcohol chis water has in it, 
chat is, the purer it is, the greater heat it produces by mixtion.with alcohol, 


and vice verſa. -, 5 
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5. Take two ounces of alcaliſed alcohol, and as much of the pureſt e age . 
water; before mixture they will be found equally cold, viz. in 41 degrees, dees 
which is alſo that of the thermometer; but upon mixing them the heat ariſes 11 ; 
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to 54 degrees. Hence we learn, (1) The ſame particular ahoxe ſpeciged.in 
the hilt and ſecond. experiments. (2); That Water and alcaliſed alcohol, 
by mixtion, produce a, greater degree of heat than Water and ſpirit of wine; 

but leſs, than, water bus pure alcohol, (3) That the cauſe thereof of this 
increaſe of heat is in the alcohol and water alone 

The _ 2 6. Theſe may be compared with ſeveral experiments of M. Geeffroy, which 
er , ſhew a conſiderable production of heat; in all which, beſides what has al- 
what, ready been obſerved, one of the moſt; remarkable things is, that the heat 
i was wholly. generated at the moment of the mixtion, and increaſed not the 
5 leaſt aſterwards; whence the ſooner this was effected, the greater degree of 
heat was alſo Fa and the more ſlowly. and ſucceſſively the mixtion 

was, the leſs heat was always produced by the ſame quantity of in- 

gredients (1). In effect, when once the mixture is compleated, ſo that the 

everal parts of the water are in contact with thoſe of the alcohol, no fur- 

ther heat is to be expected; for though the mixture be ſhook. with the 

greateſt f the degree of heat will ſtill remain the ſame, and even 
reſently after will begin to abate, which it will continue every moment to 
5 till in a ſhort time it have return'd to the degree of heat found at 
that time in the external air. Hence again we learn, (1) That at the 
point of time hen the attraction ariſes between the particles of the alcohol 
and the water, the phyſical cauſe which collects the heat ariſes alſo; but 
What this ſhould be, may be hard to fay; yet thus much is obſerved, 
that about the moment when this mixtion is made, the tranſparency of 
both fluids is conſiderably diſturbed, and they continue in ſome meaſure 
opake, ſo long as the heat here produced continues, and when this is va- 
niſhed becomes limpid again. At the ſame time alſo there ariſes a great num- 
ber of ſmall bubbles, which ee ee the mixture quickly break, 
he heat is once produced, we perceive 


vaniſh, and rife again; but after | 
them no longer. Whether theſe 'bubbles by-their motion produce the heat 
itſelf, or whether they themſelves are produced by the heat, from the 

rarifaction of the aerial particles whilſt they are heating, will be difficult to 
| 5 (2) Thus much at. leaſt we learn hence, that this heat does not im- 
mediately depend on the contract between the united ſubſtance of the two 
ingredient liquors, but rather on ſome other cauſe, Which itſelf depends 
on that firſt union of the parts. Whence it appears probable, that the 
whole heat thus produced, only exiſts a moment of time; which ſeems very 
ſurprizing ; gun-powder itſelf ſcarce catching flame quicker on the applica- 

tion of a ſpark, than this heat is produced by the mixtion of two fluids. 

8. (3) The nearer we look into theſe things, the more dubious till we 
grow about the true cauſe which here collects the fire; whether it be the 
reciprocal attraction between the particles, where by approaching they ruſh 
violently upon each other, and by ſuch colliſion agitate the elementary fire: 
or whether it be the attraction and repulſion immediately ſucceeding, which 
. produces ſo inſtantaneous an attrition as to generate heat; ſo that when ſuch 
attrition ceaſes, all things return to their former reſ. 
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tion, of the ſame degree of heat as before. (2) That the application, there- 
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9. (4) And as this heat ariſes by mixing ; Y 
whether they had ſeparated this or that degree he mixture; I 
fince a new proportionable increaſe of heat is alwaysfound after the mi- . 
ing, it follows that ' alcohol; mixing with the watery part of our blood, i 
may heat it very ſuddenly to a certain degree, and for à certain time, be» 1 
yond which it will have no effect. 125 5 2 
10. (5) Hence alſo cold moiſt bodies may be heated by friction with al- 3 
cohol 4 ee we may conceive the effects of baths and fomentations made 1 
with alcohol. 4 J 6 WON | | 1 
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11. If we mix pure water with the fineſt generous wine after the ſame Wie an! 0 
manner as the former, when the mixtion is compleated, there will be no water. AY 
ſenſible increaſe or diminution of heat; ſome ſlender, but ſcarce: ſenſible _— 


warmth indeed appears excited. Whence it follows, firſt; that water and 


wine, which are equally hot in themſelves, continue likewiſe, after mix- 


fore, of wine does not of itſelf heat either more or leſs than water; conſe- 
quently the heat _— to the human body, by drinking wine, does not 9 
depend on the heat before exiſting in the wine, and communicated thereby 1 
to the juices, fo much as on its ſtimulus, whereby the velocity of the bloodꝰs | | Y 
motion thro? the veſſels is increaſed, and conſequently the attrition between 1 
the veſſels and their contents. e eee | | | 
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12. Water, and ſtrong diſtill'd yinegar,, which before in the air were unn, 
equally hot, being ie produce no new heat, but vinegar. 


remain at the ſame degree as 
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The Theory f CupmrsTay, 
(2) The ſame fiery liquor, when mix d wich water, does not abate any | 
thing of the coldneſs thereof. (3) A fixed fiery alcali, after being diſſolved 
in a er ee of water, can raiſe no further heat in any other water, 
( This alcaline fluid, when mixed with the watery. part of the blood, 
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Water and oil 14. Water and diſtill'd oil of turpentine, when ſeparate, are of the ſame 


&f turpentine, degree of heat with the atmoſphere at that time, as appears by examining them 


with a thermometer; and even when intimately mixed, and vehemently 
ſtirred about, there appears not the leaſt addition of heat. Hence again, 
(1): An effential dit d oil, which commonly warms the human body to 
a degree, and preſerves it ſo powerfully againſt cold, is in itſelf, in rea · 
lity, no hotter than pure cold water. (2) This oil, which in many re- 
ſpects approaches ſo near the nature of alcohol, yet being mixed with water, 
adds nothing to its heat; whilſt the mixture of alcohol makes ſo. conſide- 
rable an addition, as above ſhewn : which further confirms the doctrine a- 
bove delivered, of the firſt acceſs and contact of the alcohol and water being 
the chief cauſe of the heat there produced. (3) Therefore the admixture of 
this oil with the humours of our body cannot increaſe their heat. £7] 


EXPERIMENT VIII. 


Hlcobol and 15. The ſureſt ſign of the perfect purity of alcohol is, when it can be 
o/ of turpen- intimately mixed with a diſtill'd oil by only ſhaking them together; fince the 
% © leaft quantity of water in it, will render ſuch intimate mixtion impoſlible. 
16. Taking a quantity of ſuch alcohol, which in the air is equally hot 
with another on ug pure ætherial oil of turpentine, and mixing them 
together, we find them unite like alcohol with alcohol, without mak- 
ing the leaſt alteration in the degree of heat that each of them had be- 
fore mixtion, which thoſe acquainted with the former experiments would 
ſcarce have expected. Hence we find, that the particles of alcohol will 
diſſolve and mix with thoſe of oil, almoſt as perfectly and equally as with 
thoſe of water, yet without producing any heat thereby ; and conſequently, - 
that alcohol, when mixed with the oils in our juices, will not increaſe their 
| heat, though when mixed with the watery part of our blood it may: ſuch 
new hos. uo: events ariſe in nature from mixing different bodies together. 
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Difilfd wine- 17. Diſtill'd vinegar and oil of turpentine, when ſeparate, are of the ſame 
gar and oil of hear as the air at ſuch time, 1 49 44 degrees; but if flowly and gradually 
dente. mixed together may increaſe the heat to 45 degrees. — Hence, (1) ring 


and oil of turpentine are of ual WR in chemie. (2) But blending them I'S 
together, produces a further degree of heat. (3) Hence we begin to perceive 
the power of acids to generate heat with oily s, even tho? the n 
be in the woe ch uantity ; ſince by M. Homberg's obſervations it appears, 
that the quantit true acid found in the ſtrongeſt vinegar does not exceed 
an 80th part o he whole (2). (4) Vinegar, therefore, by mixture wich our | Was I 
ol, 1 ſome heat. 680 Vinegar differs in this nene i | 


EXPERIMENT X FEAST e 8 
18. Taking . —— firagatv e and” 
ing them, on trial, of the ſame heat as air, we mix them together, and im- Finger a 
— a ſenſible heat ariſes; ſo that the thermometer mounts, for in- 
ſtance, from 42 degrees, at which it ſtood before the mixtion, to 52 
— Hence we perceive, (1) That alcohol and vinegar are of equal heat in 1 
themſelves.” (2) That being mixed together they produce a much greater, 
degree of heat. (3) That alcohol grows much . when mixed with 8 | Y 
vinegar, ene r e apts | BE 
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19 Oil of bur $56 er lager 3 — 4 turpentine, j > e mon, o tents" 
were each found to have 45 degrees of heat, and after mixtion the thermo- and oil ur- 


meter roſe to 48 degrees. Whence, (1) Thoſe two fluids are of equal Yi. 


N (2) e ee ee a ON 
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e F D 
Th are found equally t, for inſtance of 46 degrees, being ſuddenly and & artar. 
D mixed, remain exactly in the ſame degree. In this experiment 
e arts of vine to. qacof cilof tartar. . Flence 38 *p> | 
par tema of oppoſe do nr roi bs TR 
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Alcebel andſalt | | 22. 1 Hin fonts Aich in a phial of the e * 508 hs air, Sits 

| of tartar. 47 degrees, and pouring into it - ſome pure dry 2 Wen Per of 
gre P nn 
. che thermometer immediately roſe to g degrees. 4 410 


8 EXPERIMENT XV. 


Salt later +» 23. By adding ſome dry fixed alcaline ſalt of tartar to how rims. th 
and water, _— ab _— muy, the: eee riſes 2 1 er to 57 
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The ſame and 21. Upon ne Rims! — the ee ee ed took the 
_ Vinegar, en: banks of vinegar, the thermometer riſes from 43 e to 49. SLIT 


EXPERIMENT XVI. nas ep 


* 
The ſame and 25. By mixing the ſame Cale of tartar with Dahon times the quantity of oil 
eil H turpen- of turpentine, the thermometer riſes from 43 degrees to 48. 
inn. 26. Hence we learn, (1) That the ſimples procurable from vegetables by 
chemiſtry are naturally of the ſame degree of heat, viz the ſame with that of 
the atmoſphere at ſuch time. (2) That ſome of thoſe above ſpeciſied con- 
tract a further heat at the time of their mixtjon z but that this heat does not 
ES cotninue longer than while the mixtion is making; which being once com- 
+ pleated, the additional heat diſappears, and the mixture returns to the tem- 
1 perature of the air at that time. 95 That this 'acceſſion of heat therefore 
1 : does not ariſe out of the ſubſtance of the mixed bodies, but reſults only from 
© ._ __ _ , their preſent union. (4) That alcohol and water 151 the chief vegetable 
„ dluuids, which have this power of generating heat. (5). Thar falt o "tartar 
and water are the principal ſolid and fluid bodies, which A mixture 
together produce the greateſt heat. (6) That alcohol and falt of rartar are 
the 1052 Pan, to 9 rpm bf; proceed x now to examine the parts of 
animals, 
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3 | EXPERIMENT L in vari manor. N 3 
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"HE freſh urine my a heal uch man being kept i in the air, ſoon returns Experiments” 1 
to the temperature beatehy and after this, if it be mixed with an AO VVV 
Nw quaintlty of water of the ſame x- of bent, the thermometer remains | as 
at the fame height as before. : ws tan. : I 
If it be mixed with alcohol, . d will riſe Gran 238 * rg: tk e | 
Mixed with oil of turpentine, no alteration is r er Jil 100 
Wich ſalt of tartar, it riſes from 38 degrees to 39. H 
With the ſtrongeſt vinegar, no alteration i is perecived. Are 
With f. rit of urine, no ern til: fg To ae IT 
With he of urine, it ſinks two degrees. „ 
With ſpirit of nitre, it riſes from 38 degrees to 4 46. mr 0028-14 
With ſpirit of ſalt it riſes from 39 degrees to 43. 3 Tm ih 
With. dil of vitriol, it riſes from 39 degrees to 5. LON 
IN 85 1 5 4245 by 10 * 95 . N N 4 43 Y 


"EXPERIMENT II. e mand. 


2. The urine of a healthy man being kept a long time in a cloſe veſt, 1 

and hereby much putrefied, is found of the ſame degree of warmth as the 1 

air in that time; and — Km with an qua \ mms of pure Vater, . 

makes the thermometer ſinſ a little. dd 
Being mixed in ns ſame manner 1 alcohol, the hear me from 38 de- 23: 
C 3 a] . To 
With oil of curperirine; no! en is Percewpe, £40 wil $181" tw0 

With falt of tartar, ie fell from 38 degrees to 36. 
With the ſtrongeſt vinegar, it roſe from 37 15 4; "qo Tt nora. 
With ſpirit of urine, it fell from 38 to 36. Fe: 2 joe a AG R 
With ſalt of urine, from 38 to 32 5 abe ene 
With ſpirit of nitre, it roſe from 38 to 40. an e e 
With ſpirit of ſea-ſalt, from 38 941. 4.512 04; ee eee 


Wich Oil of vitriol, from 381 to + gk 205 e e e + Fe 1 
„ e IE ee, 8 15 
1 : 1 7 : * - OED 
FF 2 * . 
EXPERIMENT IL ee e, 


a 3. Salt of urine, P 1 diſtillation from freſh urine, e any Salt of arine, 
other addition except land, be mixed: with water, after the wander fo 
often ka made the f ter bak ng ret Lo 38. 


fy 5 
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Spirit of 1 


ammoni ac 


n r, Cu 


vincgar, c. 


Water, ſalt, 1. 


acid ſpirits, 
&c. 


| ö 

Witch alcohol, it roſe from 40 to 114. 

With ſalt lee from 40 to 4 45: „ I EH 
With the ſtrongeſt vinegar, it fe ke 43 to 41 ; Ja a vich 4 fame vi E 


negar inſpiſſated to half the quantity, from 42 to 44 
With ſpirit of nitre, from 43 to 60. 


EXPERIMENT Iv. in dfrent manners, 


* "Taki foqheiof the dong eolacile Seating ſpirit, r Lich 1 
quantities * ſal ammoniac and falt of tartar, and mixing it with an equal 
quantity of ſtrong ſpirit of vinegar, the two liquors, which before mixture 
were equally hot with the ambient air, made the thermometer riſe after mix- 
tion from 44 degrees to 48. 


With the ſtrongeſt vinegar, inſpiſſated to half the quantity, from 44 degrees 


| With ſir of ſalt diftilYd with bole, and then rectified, from 46 degrees 4 
' ro 4 


With ſpirir of nitre aua wich bole, from 46 degrees wn, | 


of producing Heat TY . mixture o fe 2 


EXPERIMENT I. in various manners, 
oN mixing ounces of re water when 47 3 
with One Ounce 3, Dd N powder” d, = Aerimo! * 
"inks to. 36 degrees. 


2. Mixing 1 ounce of 3 pure borax with three of pare water, 48 degrees 
hot; the liquor in the thermometer falls to 4.5 


. Mixing 1 ounce of — with 3 of pure water, 46 degrees hot, 
the thermometer falls to 4 


4. Mixing x ounce of * ammoniac with 3 of pure water, 47 degrees hot, | 
the thermameter falls to 28 d 


Mixing 1 ounce of oil wiel unreQified, with 3 of pure water 45 


degrees hot, it riſes to 60 degrees. 


6. Mixing one ounce of oil of vitriol unrectified, with two ouncesof pure 


alcohol 47 degrees hot, it riſes to 60 degrees. 


from 44 to 56. Iron-filings in aqua regia, w 
it n 44 rech d 160 al 


7. Mixing 1 cunce of oil of vitriol unredtified, with 3 ounces of diftill'd 
vinegar, 46 hot, it riſes to 60 d 


8. Ceruſe being mixed with weak aqua artis, i in the aft of ebullition 


riſes from 44 degrees to 57. 


9. Tin-filings mixed in aqua regia, . with Se bh raiſes its boot 


[ 


10. I have made numerous other experiments of this kind, which it might 
be tedious to recite; but one thing we may obſerve, that if all the ſim 


bodies, whoſe hiſtories we have 


en 
foſſil claſſes, be examined in fuck order, as that, 


| he ſimple 
among the vegetable, animal, I. | 
Fiſt, obſeryation be 


made of the phznomena ariſing, when by the laws of combination they ap- 


. 


pear ſeparately in each ſingle. claſs; and then, after the like manner, the 


+4 


J > 


" 0: a Take ſome ounces of ſtrong et of i. 
« tr.ol, and ſhaking it with three or four 


« times its weight of common water ; though 
« both theſe liquors were cold when pu 
« gether, yet in their mixture they will im- 
« mediately 
- « confiderably ſo 6k _ _ 
*« By putting a c rable quantity of 
« dry ſale een in the palm of my hand, 
« and wetting it well with cold water, there 
« has been à very ſenſible heat produced in 
« the mixture : and when 1 have made the 
« trial with a large quantity of the ſalt and 
« water in a phial, the heat proved very in- 
« tenſe, and continued to be ſenſible for a 
_ «Jong time after. - : 
is known that ſalt-petre being put 
« into common water, - produces a ſenſible 
« coldneſs therein, as it doth alſo in many o- 
ther liquors; but that the ſame ſalt, put into 
* a liquor of another conſtitution, may have 
a quite different effect, appears by mixing 
eight ounces of fine ſalt - petre in powder, 
« with fix ounces of oil of vitriol: re'a 
« ſa't, not only actually cold, but with re- 
« gardito many other bodies, tially ſo, 
mixed with oil of vitriol, which is ſenfibly 
4 cold too, quickly conceives a confiderable 
« degree of Tron, whoſe effects alſo become 
*« vifible in the plenty of fumes emitted by 
c · the heated mixture. And tho gan-powder 
„ ſeems to be of 'a _ fiery nature, yet if 
« ſome ounces of it, reduced to a powder, be 
*« thrown into four or five times as much 
« water, it will very manifeſtly impart a 
« coldneſs to it, as experience made with, as 
* well as without, a ſeal'd thermometer, has 
*« aſſured me. * 
« I have made an experiment, ſays Mr. 
« Boyle, in which two liquors, whereof one 


« was natural, did, by being ſeveral times ſe.. 


« parated, and reconjoined withort addition, 
« at each conjunction produce a ſenſible heat. 
« An inftance of this kind we have in ſalt of 
*< tartar, from which, after it had been once 
« heated by the affuſion of water, we ab» 
« ſtrated the liquor without violence of fire, 
« till the ſalt was again dry; and then put- 


— 


e. of each claſs be mixed together; we might ſoon arrive at a complete 
authentic hiſtory of the heat ariſing from the mixture of di 


223 1 „ 


„ung en 
<4 grew hot again in the phial, and 


t to- 


intenſely hot, and continue 


*% 


ff erent bodies (4). 
L EPI ; 70 


water a ſecond time, che ſame ſalt - 
7 produced 
the like heat a third time, and might pro- 
« bably have done it oftner. | - 

Perhaps the heat may much depend on 
« the paricular diſpoſition of the caleined 
© body, which being deprived of its former 
% moiſture, and 3 


9 4 + 


: — 
BP >, 


, | more porous by, the 7 
« fire, acquires, by means of thoſe igneous _ 


05 — ſuch a texture, We the water, im- 
48 its own weight, and the preſſure 
of the — able to — a 
„ multitude of its interſtices at once, ſuddenly 
«« diſſolve the alcalizate ſalts it every where 
« meets wi;hz and briſkly disjoin the earthy 
and ſolid particles that were blended wm p 
„ them, which being exceeding numerous, 
“ though each of them perhaps be very mi- 
«© nute, and moves but a very little way, yet 
their multitude makes the confuſed agita- 
«< tion of the whole aggregate, and of the 
« particles of the water and ſalt; vehement 
enough to — a ſenſible heat“. 
And the ſame: that is here ſhewn of hear, 
does likewiſe a of its oppoſite, cold. 
„% Mr. Boyle obſerves, that a more intenſe de- 
" gree of cold my reſult from a mixture, 
10 was to be found in either of the ingre- 
5 dients a- part; and alſo that a conſiderable 
* coldneſs may be begun between bodies, nei- 
« ther of them actually cold before they were 
« put together. Having brought a glaſs full 
« of water to ſuch a temper; that its warmth 
«© made the ſpirit of wine in the ſealed weather 

« olaſs manifeſtly aſcend, I took out the ther- 

8 * A 

% mometer, and laid it in poder d ſal am- 
© moniac, warmed before-hand, whereby the 


_ *« tinged liquor was made to aſcend much _ 
ker than juſt before by the water; and hav- 


<« ing preſ:ntly removed the inſtrument into 
that liquor again, and poured the warmiſh 
60 niac into the ſame, I found, that 
« within half a minute or leſs, the ſpirit of 
„ wine begun to ſubſide, and fell above a 
« hole divifion and a quarter, below the 
«© mark at which it in the water, be- 
«« fore the liquor or ſalt were warmed. Nor 
«« did the ſpirit in a great while te- aſcend 

; 40 is 


: 
2 
* 
*. 
_ 
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* 
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<0 
& 
by 


ammoniac 


acid ſpirits, 


Wich alcohol,” it RF from 40 to 114. 
| With dar of carcar from 49 to 45; | 
With the ſtrongeſt vinegar, it fi from 43 to v7 7 <P wich he fame vi W 


negar inſpiſſated to half the quantity, from 42 to 4. 
With Pirie of nitre, from 43 to 60. 


* 


* 9 5 Th 


EX PERIMENT Tv. in differen manners. 


Spirit no fl. | 4 of Taking bene f che dong volatile dlcaline ſpirit, prepared widow 

with Adil iti ſal ammoniac and falt of tartar, and mixing it with an | equal 

vinegar, &c, quantity of ſtrong ſpirit of vinegar, the two liquors, which before mixture 

FR Pal => wers qually hae with abt t air, mad the thermometer riſe after mix- 
tion from 44 degrees to 48. 


: 1 jou RA os e inſpiſſted to half the quantity. from 44 degrees 


« Wit pirit of ſalt diftilYa with bole, and then reQified, from 46 degree 
Wit en of here add wick bole, from 46 degrees 58 „ = 


Of PR Heat "7% the mixture of Fe fi. 


N i ; 6 EXPERIMENT I. in variogs manners | 


— 


- 


Water, faln, 1. 1 rox mixing 3 ounces of pure water, when 4: _ 
TOE with one ounce of pure nitre finely powder' J. a degrees hot, 
finks to 36 degrees. thermometer 


23. Mixing 1 ounce of pure * with three of ure water, 48 
Pocz the liquor in the thermometer falls to 45 de . ws degrees | 


3. Mixing 1 ounce of — with 3 of pure water, 46 degrees. hot, 
the thermometer falls to 4 


4. Mixing 1 ounce of * ammoniac with 3 of pure water, 4 47 degrees hot, 
the thermometer falls to 28 d 


Mixing 1 ounce of oil oel unrafitified, with 3 of pure water 45 
degrees hot, it riſes to 60 degrees. 


' 6. Mixing one ounce of oil of vitriol — with oun 
alcohol 47 8 hot, it riſes to 60 two, ces of pure 


7. Mixing 1 cunce of oil of vitriol unrectigedd, with 3 ounces of diftill'd 
vinegar, 46 degrees hot, it riſes to 60 degrees. 


8. Ceruſe being mixed with weak aqua Fortis, in the at of ebullition 
riſes from 44 degrees to 87. 

9. Tin-filings mixed in aqua regia, during the ebullition, raiſes i its heat 

72 44 to 56. 9 in * 18 e the ebullition holds, raiſe 


&c. 
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: Dee Theory of Cunmigmn V. 
10. I have made numerous other experiments of this kin 
be tedious to recite; but one thing we may obſerve, that 


bodies, whoſe hiſtories we have given among the Feats animal, or- 


foſſil claſſes, be examined in ſuch order, as, that, firſt,” 
made of the phænomena ariſing, when by the laws of combination they ap: 
pear ſeparately in each ſingle claſs; and then, after the like manner, the 
ſimples of each claſs be mixed together; we might ſoon arrive at a complete 
thentic hiſtory of the heat ariſing from the mixture 


By A 


« both theſe liquors were cold when 


« gether, 
« medi intenſely hot, and continue 


« conſiderably ſo for ſome time. 


„By putting a conſiderable quantity of 
3 wk | FE quantity 


t of tartar in the palm of my hand, 
and wetting it well with cold water, there 
« has been à very ſenſible heat produced in 
« the mixture: and when l have made the 
« trial with a large quantity of the ſalt and 
„ water in a phial, the heat proved very in- 
i tenſe, and continued to be ſenſible for a 
«lon 5 3 8 5 %s $3 

„is known tha t-petre being put 
„into common water, produces a Cable 
« coldneſs therein, as it doth. alſo in many o- 


ther liquors ; but that the ſame ſalt, put into 
a liquor of another conſtitution, may have 


a quite different effect, appears by mixing 
« eight ounces of fine ſalt- petre in pow der, 
« with fix ounces of oil of vitriol: — 
« ſa't, not only actually cold, but with re- 
« gard to many other bodies, tially ſo, 


mixed with oil of vitriol, which i ſenfibly 
cold too, quickly conceives a confiderable 


of , whoſe effects alſo become 


« de | 
* viſhle in the plenty of fumes emitted by 


<-the heated mixture. And tho gan-powder 
« ſeems to be of 3 nature, yet if 
« ſome ounces of it, reduced to a powder, be 
% thrown into four or five times as much 
« water, it will very manifeſtly impart a 
« coldneſs to it, as experience made with, as 
„well as without, a ſeal'd thermometer, has 
*« aſſured me. EY 

« I have made an experiment, ſays Mr. 
« Boyle, in which two liquors, whereof one 


« was natural, did, by being ſeveral times ſe. 


«« parated, and reconjoined without addition, 
« at each conjunction produce aſenſible heat. 
« An inftance of this kind we have in ſalt of 
* tartar, from which, after it had been once 
« heated by the affuſion of water, we ab; 
© ſtrated the liquor without violence of fire, 


« till the ſalt was again dry; and then put- 


3 * 
KA wt 


(Take ſome ounces of firong eil of vi- . ting on water a ſecond time; the ſanie/ſale 
« tr.ol, and ſhaking it with three or four 
times its weight of common water; though 
t to- 
et in their mixture they will im- 


„ bably have done it oftner. 


edit ent 9 
if all the fimpl 1 


, obſervation be 
of different bodies (4). 
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grew hot again in the phial, and produced 
«© the like heat a third time, ages | 


Perhaps the heat may much depend on 
„ the par cular diſpoſition of the caleined 
© body, which being deprived of its former 
„ moittuge, and made N by the 
% fire, acquires, by means of thoſe igneous 
* effluvia, ſuch a texture, that the water, im- 
“ pelled by its own weight, and the preſſure 
of the atmoſphere, is able to get into a 
«© multitude of its interſtices at once, ſuddenly 
«« diſſolve the alcalizate ſalts it every where 
* meets wi;h; and briſkly disjoin the carthy 
and ſolid particles that were blended witb - | 8 yr 
% them, which being exceeding numerous, «02 
though each of them —— very mi- 
nute, and moves but a very little way, yet 
<« their multitude makes the confuſed agita- 

«< tion of the whole aggregate, and of the 

particles of the water and ſalt; vehement 

enough to produce a ſenſible heat.” +. 

And the ſame that is here ſhewn of beat, 

does likewiſe of its oppoſite; cold. 

Mr. Boyle obſerves, that a more intenſe de- 8 T 

" . of cold my reſult from a mixture, | 

«© than was to be found in either of the ingre- - 

«« dients a- part; and alſo that a conſiderable | 

*. coldneſs 8 between bodies, nei- 8 = 

ther of them actually cold before they were ER. 

„ put together. Having brought a glaſs full ' : 2 

« of water to ſuch a temper; that its warmth + 1 

t made the ſpirit of wine in the ſealed weather 

«« glaſs manifeſtly aſcend, I took out the ther- 

% mometer, and laid it in powder d ſal am- 

© moniac, warmed before - hand, whereby the : 

1 tinged liquor was made to aſcend much quic- 

ker than juſt before by the water; and hav- 

„ ing preſently removed the inſtrument into | 

« that liquor again, and poured the warmiſh , 

« fal 2 into the ſame, I found, that : 
within ha 


40 fa minute or leſs, the ſpirit of 
« wine begun to ſubſide, and fell above a 
« hole divifion and a quarter, below the 


« mark at which it in the water, be- 
« fore the liquor or ſalt were warmed. Nor 
« did the ſpirit in. a great while re- aſcend 

«c 10 


o 
By the way it may be obſerved, chat the experiments whüch 1 have 


here rehearſed, were not made with all the accuracy poſſible, but many of 


them too haſtily, for fear of prolonging time; beſides, that in regard of the 
great number of my ſpectators, I found it neceſſary to make uſe of large 


in a ſmall quantity of liquor, muſt make a conſiderable alteration in the heat 
or cold produced in the mixture by 3 it to itſelf, and thus changing 
the event. The experiments therefore, for theſe reaſons, muſt not be look 

on as ſtrictly and accurately juſt. For ſuch as are diſpoſed to repeat them, 
would recommend Fabrenbeit's excellent mercurial thermometer, which 
J uſed in the above-mentioned experiment of producing cold by means of 
lal- ammoniac. This inſtrument is exceedingly ſenſible, even of the ſmalleſt 


heat and cold; and can make very little alteration in the liquors to be exa- 


thermometers, which, it is evident by the great bulk of the part immergeti 


mined thereby. e d eee 
1511 h63.% i: 16 le 18 . 23 £002 ae. 15 83 564 1 Gt , 32% | 75 "i A 
to the height it had when che water was 4 immediately grew ſo hot, that I could not 
. ClIn. “ keep my finger for a min ute or two upon 
We took a ſmall ſealed thermometer. the outſide of the containing glaſs. 
* hoſeſtem was divided into ING parts by + © To 12 ounces of ſal-zmmoniac we put, 
little ſpecks of amel, that ſharp liquors by degrees, an equal — of water; and 
„ might not eat off, nor ſpoil the marks. * whilſt the liquor diſſolved the ſalt, and by 
< "The ball of this inſtrument we put into a the action produced a great coldneſs, we 
4% ſlender cylindrical veſſel, and more than <* warily poured in 12 ounces of good oil of 
«© cover'd it with ſtrong oil of vitriol; and “ vitriol; whence a notable degree of heat 
left it there a while to be reduced to the was quickly produced in the glaſs, wherein 
i temper of the ſrrrounding liquor; then we the ingredients were mixed, tho' it ſeem d 
1 oaſt upon it by degre s ſal ammoniac well < unlikely, that the two liquors, Which u- 
« powder'd, which being ſoon © furiouſly “ ſually with ſal-ammoniac do each produce 
« wrought upon by the menſtruum, a ſeeming * an intenſe: cold, ſhould, upon acting toge- 
„ 'efferveſcence. was produced in the conflict, ** ther, produce the contrary. quality... . 


= 


o 


4: 
% with great noiſe and much froth, which In moſt of the experiments hitherto pro- 
„ more | prefers was ready to run out of the © poſed; cold is regularly produced in a me- 
« veſſel.” But for all this ſeeming ebullition.the ** chanical way; but in ſome ſort of trials, I 
«© mixture, inſtead of proving hot, did real'y found the event varied by unobſerved cir- 
grow gradually colder, as appeared not only ** cumſtances, ſo that manifeſt coldneſs would 
e© 'to the touch, but by the deſcent of the tinged be ſometimes j roduced by mixing two bo 
10 ſpirit of wine. But pouring this actually 6 dies together, which at another time would 
© cold mixture into three or four times its upon uniting diſcloſe a manifeſt heat ; and 
« 'weight of common water, which was like- * ſometimes again, tho more rarely, would 
wit actually cold; this ſecond 'mixture have but a very faint degree of either.“ 


2 4 * * 
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: . e Theory of CunMierar. 
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Of producing true Fire in 4 cold body, by the ſole 


acceſs of the Air. 


Fe. 
” — 


7 T* unwearied induſtry of the chemiſts has been continually dif- Te ns, 
| covering new things, unknown to former ages; among which of phoſþberi. 


there is nothing more remarkable, 5 gun- powder aſide, than that a 
body ſhould be hereby produced, which, though cold, like all other things, 
when kept cloſe from che air, is no ſooner expoſed thereto, and its ſurface 
brought in immediate contact therewith, than it conceives fire, and breaks 
into flames; without the mediation of any other body, or without mecha- 
nical attrition, or the yt beg of any fire to it. Such bodies are called 
phoſphori, and of ſuch alone we ſhall here treat, as not including under this 
name. thoſe others which only ſhine in the dark, without kindling fire. 


2. In the firſt place, therefore, the juices of animals, eſpecially when 4»; 


mal, or 


putrefied, and deprived by fire, of all the volatile parts, viz. their vo- Kunkel” 
atile ſalt or oil, leave a ſort of coal behind them, which eng mixed with 2*2/p%0ra:. 


three times the quantity of ſand, or of charcoal-duſt, or wi 
quantity of charcoal, and half of alum, and the whole gradually diſtill'd in 
a retort made of crucible earth well luted, by an open reverberatory fire, 
continually increaſed, till it be raiſed to the higheſt pitch, and there conti- 
nued equably for a long time, the retort being withal fo fitted to the furnace, 
that the mouth of its beak may touch the water in the receiver, which is 

duly luted on for the purpoſe ; the fire at laſt, after cauſing fumes, will raiſe 
a ponderous grey matter, which falls in grains to the bottom of the water, is 


not diſſolvable in water, but liquifiable by fire, and capable of being melted 


thereby into maſſes under the water. his is that called the phoſphorus of 
Krafft, Kunkel, and Boyle; which, if kept in a cloſe veſſel under water, and 


cold, may be preſerved good for a long time. But when the air becomes | 


hotter, it may be ſeen to flaſh in the dark thro' the water it lies in, and when 
expoſed to an open warm air, will emit light, and if the air become a little 


hotter, a: conſtant ebullition of the internal parts of phoſphorus may be per- 


ceived by a microſcope, ſoon after which it kindles, flames, and conſumes 


double the 


away, only leaving behind an oil of vitriol, or ſome other fluid much like it 74, , of 
in acidity and weight (y).--- This therefore is a new and very different method its burning. * 


| . from 
with reſpect to fire, 7, e. no body which at- 


| (5) Phoſphori in general, ſays M. Lemery | 
tracts it by any peccliar virtue, more than 


may be conſidered as ſo many ſpunges full of 


fire, or the matter of light, which is ſo weakly 
retained therein, and by ſo ſlender a hold, 
that a ſmall external force is ſufficient to put 
it in a condition to exhale in a lucid form, 
and ſometimes even to burn the bodies that 
come in its way | 

It has been above obſerved, that there is 
no body, which can be eſte:med a magnet 

* Mem de Acad. an. 1713. | 


other; and yet our author furniſhes ſome con- 
fiderations on phoſphori, which ſeem to evince 
the contrary. * That the fourth way of col» 


* leQing fire, ſome have obſerved, is in ſome _ 


« meaſure magnetical, 7. „. performed b 

«© means of certain bodies, peculiarly Ctiſpoſed 
4 to imbibe and retain fire. For that there 
« is ſome peculiar . ry On and attraftion 


Fb Black 
Phoſphorus, 


laſtly flame, in a ſubſtance before eaſily moveable, though fixed? 


— 
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from any of the former, of producing fire. Is it that the air, which, when 


a little hotter than uſual, is always ſuppoſed to be in a ſtate of ehullition, by 
its frequent ſhakes and concuſſions makes an attrition on the phoſphorus, 
agitates its particles, and thus excites, firſt, a feeble heat, then lig t, and 

Tis cer- 
tain the ſame matter, in very cold weather, hardly ſhines, or grows warm, 
much leſs kindles, even when expoſed to the air; but when once it hag 


catch'd fire, can hardly be extinguiſhed again. By moſt of its properties, 


as well as the analyſis made o it by deflagration, it appears to come 


neareſt the nature of the pureſt common ſulphur; only it is ſomewhatſofter 


and more fuſible, and more approaching the nature of wax: but differs from 


both in this, that it boils and Kindles by ſo ſmall a degree of fire (z). 


3. There is another more elegant manner of preparing a matter, which 
upon mere contact with the air, whether hot or cold, ſhall immediately pro- 


- duce true burning fire. This was firſt communicated to me in a letter from 


Paris, dated the 6th of April 1712, written by the excellent M. Homberg, 


« between fire and certain bodies, is evident, 
% among other things, from . black bodies, 
% which, as already obſerved, abſorb almoſt 
« all the fire that falls on them, whereas other 
« bodies reflect a great part of it, and ſome 
« all. 
« have in the phoſphorus Ba/duini and the Bo- 
« xonian ſtone ; which when duly prepared have 


& all the characters of attractives: thus, being 
„ immediately expoſed in a dark place, they 


« do not afford any light ; but expoſe them 
« firſt to the ſun a while, and they will then 
« ſhine in the dark, as having imbibed a 


. ©& flock of fire, and lodged it in their ſpon · 


«« geous ſubſtance, to be diſpenſed again by 
« degrees, The like may be ſaid of the 
% phoſphorus made of human urine, and other 
« chemical preparations,, which receive ſuch 
«« proportion of fire in the preparation, and 
« retain it ſo well in their unctuous ſubſtance, 
« that it ſhall keep there, in water, for 20 


«« years; ſo as upon the firſt laying them open - 


« to the air, to take fire, and exhale in lucid 


« fumes; leaving nothing behind but an acid 


*© malagma, like oil of ſulphur per campanam, 
„ or oil of vitriol. Not that we ſuppoſe the 
fire fixed and quieſcent al the while in the 


body of the phoſphorus ; for that it has a 


« real motion all the while, is evident hence, 
« that if you obſerve it in any dark place, in 
« the ſummer time, you will find it conti- 
« nually fulminating and emitting flaſhes : 


« tho' with all this it ſcarce loſes any thing 


«© of the fire. So that the fire is not fixed. in 
« the phoſphorus, but in a continual undula- 


* tory motion.“ 


Other inſtances of ſuch agreement we 


and. delivered to me by the noble Lord Halberg, who added ſeveral obſer- 


vations 


In the experiment of the phoſphorus, we 
obſerve, that water acts on the fire contained 
in the phoſphorus; as keeping it in, and 

enting its conſumption and diſſipation. 
ence, as ſoon as the water is taken away, 
the heat and ſmoke immediately confeſs that 
the fire is breaking out. Add, that air itſelf 
does alſo ſeem, in ſome. meaſure, to keep in 
the fire contained in hot water ; and hinder 
it from eſcaping ſo faſt as it does in warms: 
Thus, heating two equal veſſels of water. e- 
qually, and then putting one of them in a re- 
ceiver; as you exhauſt the air, the water will 
boil vehemently, and + ſoon become barely 
lukewarm ; while the other remaining in the 
open air, has neither boiled, nor loſt any ſen- 
ſible part of its heat. Something like this is 
obſerved in ſhining-wood; for ſome wood 
having rotted in the ground, ſhall ſhine very 


_ briſkly when taken out, the fire having been 


kept in by the contiguous earth: but in a 
day or two's continuance in the air, it ſpends 
all its light, and ceaſes to ſhine. *Tis hard to 


ſay how fire ſhould thus be confined by am- 


bient, looſe, porous bodies ; or by what ac- 
tion ſuch bodies ſhould produce this effect: 
preſſure, one would imagine, ſhould be alto- 
gether inadequate, ſince it has been ſhewn 
that fire, by its extreme ſubtility, can readily 
penetrate through all, even the moſt ſolid bo- 

dies. Gra ueſand, ibid. e 


(x) See Boyle Abr. Vol. III. p. 173. ſeq. 
Slare in Phil. Tranſ. 1683. p. 1457.  Hom- 
berg. in Mem. de Mathem. & Phy/. an. 1692. 
P. 74, to 80. Nitunwentyt, p. 520. 
man. Diſſert, Chem. Phy. p. 336. 


Ba. 


vations of his own. The ſame was afterwards render d eaſier, and more 
agreeable, and thus publiſhed in the Journ. des Scavans, an. 1716. p. 60. 
And as, the former ow'd its origin to the curioſity of an alchemiſt, vainly 
ſeeking for the philoſopher's ſtone in urine; ſo we are obliged for the latter 
to a perſon of the ſame ſet, with equal wiſdom ſeeking the philoſopher's 


355 


ſtone in human ordure. The manner of making it is this. Take ſome hs 


ſott part of an animal, cut extremely ſmall, or even ſome juice or excrement 
thereof, put it in an iron pan over a moderate fire, and keep it ſtirring with 


an iron ſpatula, till it be ſcorch'd and converted into a black powder. Or 


take ſome fine vegetable matter, for inſtance, the meal or flower of any ve- 
getable, burnt to blackneſs as before; to one part of which add four times the 
quantity of crude alum ; make the whole into a fine powder, which being 

ut in an iron pan over the fire, ſhould be kept conſtantly ſtirring with a 
patula, till almoſt ignited, to prevent its cohering * as it is apt 
to do upon the melting of the alum, when it muſt be broke again, ſtirr d 
about, and accurately mixed with the flower, till at length it emit no more 
fumes, and the whole appears a fine, dry, black, fixed powder. Put this 
in a clean dry glaſs phial with a narrow neck, filling it ſo high as to leave a 
third part at the top of the phial empty ; then ſtop the mouth thereof with a 
looſe paper, ſo as to let the air paſs freely through it, and leave room 
for the fumes to come through the neck; then place the phial in a crucible 
encompaſſed on all ſides with ſand, ſo as it may not touch any part, ei- 
ther of the bottom or ſides of the crucible, but a conſiderable ſpace be 
every where left between the two: and the phial muſt be covered up with 
ſand, ſo as only to leave a part of it bare, through which to look into 
the inſide, and obſerve whether or no the matter in it be ignited. In 
this ſtate: the crucible, with the ſand and phial, is ſurrounded with coals 
kindled flowly, till at length it be well heated on all ſides; when the fire 
is to be raiſed, till the crucible, ſand, glaſs, and matter in it be all red-hot, 
in which ſtate they are to be kept for the ſpace of an hour ; after this, 


the fire being ſtill kept up, the orifice of the phial is to be well cloſed 


with wax, to prevent wy air from entering: Thus the whole being left 
to cool of its own accord, we at laſt find in the phial a black duſty coal, 
formed of the flower and alum, A ſmall quantity being ſhaken out of the 
phial into the cold air, immediately catches fire and burns ; but fo ſoon 
as it has once felt the air, loſes all its power of kindling thereby. This 
manner of producing fire appears the moſt extraordinary of all that have 
hitherto been diſcovered ; ſince the matter thus prepared, will preſerve its 


virtue three months, provided the air be carefully kept from it. Tis cer- Aud u. 


tain, in this experiment the fire produces a true animal or vegetable coal, 
of a moſt ſubtile nature, and conſequently fitteſt to catch, cheriſh, and 
keep alive the ſmalleſt ſpark of fire, as we have ſhewn in the preceding 
hiſtory of coal; and this coal, in the experiment before us, is made drier 
| than can be done by any other means, as appears by the whole proceſs: 
for if the ſmalleſt quantity of moiſture, even of that little which is lodg'd 
in the air, come to touch this powder, the experiment will not ſucceed: 
It may be added, that all the air is likewiſe expell'd out of it by the ve- 
. | 5 ä "WS 3 __ - hemence 


— 


reaſon of the air ruſhing into the empty ſpaces with a force w 


E 


— : 
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hemence of fire; for the phial muſt be carefully ſtopped at the time when 
the fire is at the higheſt . K that the glaſs can bear without melting, and 
conſequently has expelled all the air out of its cavity, and out of the matter 
contained in it: for if the air be ſuffered by any means to inſinuate itſelf 


again into the phial, the experiment will fail. At the ſame time, during ſo 


long a calcination, the alum, which ſeems only a lapis calcarius, corroded 
by oil of vitriol, and converted into the form of ſalt, becomes intirely de. 
prived of its air, water, and volatile ſpirit, leaving only a ſtrong oil of vitriol, 
deſtitute of water, and fixed in the dry remaining earth: but ſuch bodies 
being unable to bear dryneſs, on the firſt admiſſion of the air ou hot, by 
ich we have 
already calculated, produce a vehement attrition. between the parts thereof, 
and thus excite fire; which being received in the fine coal above-men- 
tioned, is eaſily preſerved and kept alive. Whether this, or whatever elſe 
be the cauſe ob ſo extraordinary a phænomenon, it appears that a cold 
may, by the mere contact of the cold common air, without any aſſiſtance of 
fire, be ſo kindled as to conſume wholly to aſhes, and this with as much 
certainty as could haye been done by means of any known fire : and per- 
haps the experiment laſt recited, is the only means whereby this may be ef- 
fected as often as we pleaſe. Who then will undertake to aſſign the limits 
of the power of fire? What perſon would have thought thus much poflible 


_  twenty-fiveyearsago ? And who ſhall foretell what may be diſcovered in future 


Fire produced 


in iron filings 


_ and Sulphur. 


 Whenee, 


ages? What would be the conſequence, if the er phial wherein chis cold pow- 
der is contained, ſhould break, and the powder fall among gun · powder ?ꝰ 


Of Fire produced from cold faſſils, by means of Water. ; 


; Tf freſh filings of iron, free from ruſt, be ſtrongly ground with an 

equal quantity of pure ſulphur for a long time, till the whole be 
formed into a fine powder; the mixture, if kept in a dry air, will continue 
cold for the longeſt ſpace, if all moiſture be kept from it: but if this pow- 
der be only wrought up with as much fair water as will form it into a ſtiff 
paſte, the maſs will ſoon grow warm, ſwell, heat, emit a thick ſmoke, 
and at length a ſulphurous fire and flame; and after the operation is over, 


o 


there remains a fine blackiſh calx, which by the affuſion of water pro- 


duces a kind of vitriol of iron, much like the common vitriolum Martis, 


made with oil of vitriol. If a large quantity of each of theſe ingredients 


be taken, e. gr. twenty-five pounds of iron, and as much ſulphur, and the 
maſs thence formed, as before, be buried afoot deep under ground; in about 
eight hours time the ground will begin to heave and ſwell, emit hot ſulphu- 
rous ſteams, and at length burſt out into live flames; thus forming a true 
vulcano (a). For, ſulphur being an inflammable oil united with the acid oil 
of vitriol, and iron a metal always ſoluble in the acid of vitriol, and produ- 
cing an intenſe heat therein; it appears, that when theſe two are ground 


_ * 


(2) See Hift, Acad, Ry. as. 1700. Pe 52. & Mem, P. 101. 


, 


| Fine, and thus come into a number of cloſe multiplied . 


{ill cloſer together by means of water, the acid of the 


ſulphur begins tocor« 


rode and act on the iron, and thus excites the uſual heat; which increaſing 


every moment, the diſſolution itſelf becomes r i and by 
the diſſolution the heat is raiſed ſtill further, till at length there ariſes a 


flame, partly from the oily part of the ſulphur, being now freed from the 
acid, which is abſorbed by the iron, and partly from the vapour of the iron 


diſſolved by the acid oil of ſulphur, which is EE AY as 
Dr. Hoffman has ſhewn by an elegant experiment (4). For mixing three 
ouncesof oil of vitriol with twelve ounces of water, inaglaſs phial, whoſeneck 
was cut off, and keeping the 'whole in a moderate degree of-warmth, and 
caſting into it at different times an ounce or half an ounce of iron-filings, he 
found a white vapour aroſe out of the neck of the phial, which emitted a ſul- 

zhurousgarlick ſmell, and upon the application of a candle took fire like aflaſh 
of lightning; and catching within the phial, and being there violently re- 
pelled, produced very ſurpriſing effects: whence it appears, that the matter 
which 3 theſe fumes, is much like that which the fire raiſes from alcohol. 


Hence was diſcovered a new way of exciting fire from a cold uninflammable 


ſubſtance by. means of water; and no doubt there are infinite other hidden 
ways in, nature, by which the ſame effect might be produced, and which 
may probably be diſcovered hereafter. Moiſt hay thrown into heaps, does 
the ſame. e ONER u „ 


. FARIN G half a pound of pure dry nitre reduced to powder, 


Of the. produffion of Fire by the | mixture of cold : 


Fire and ads 


putting it in a pure dry retort, and mixing with it an equal quan- produce 


tity of pure oil of vitriol well rectified, and diſtilling the mixture in a mode- 
rate ſand-heat, it will yield a liquor in form of a yellowiſh fume, which 
being caught in a clean dry receiver, is the /piritus nitri Glauberianus. If 
now to a drachm of diſtill'd oil of cloves, ſaſſaphras, turpentine, or caraways, 
contain'd in a glaſs veſſel, be added an equal quantity, or half as much more of 
the ſpiritus nitri above-mentioned, a violent flame will ariſe, however cold 
the bodies were before the mixtion: an experiment doubtleſs of infinite uſe 
in chemiſtry, where from two cold liquors, in an inſtant af time, ſo rapid a 
flame is produced as conſumes both the liquors, leaving only a little reſinous 
matter, inſtead of aſhes, at the bottom. Hence again we obſerve, that 
an acid matter mixed with oily ones, abounding with the /piritus reftor,, 


mi ring it 
of nitre and 


Nusa oils. © 


conſtitute a ſubſtance much like ſulphur, ſince it Wag ee (c). 5 


2. From a careful conſideration of what has been a 


ve laid down, we. Elementary 


may perhaps be enabled to aſſert divers things concerning the nature of fre corporcali 


fire. Firſt then it appears, that true elementary fire is corporeal; ſince 
„ Pl en dh -P, 
(e] See Borrich, 48. Hafir. 167. Hoffman, Pbileſ. Tranſ. No 1 50. p. 291. 
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| under the name corporeal is included any thing geometrically meaſis. 
rable by three lines, drawn perpendicularly to each other from the ſame 


Z * Breauſeex- centre; or, as we more uſually expreſs it, an extended ſurface. - Accord. 
1 und d. ingly, all that has hitherto occurred to us, under the denomination of 
5 7 fire in this diſcourſe, was always extended. For ſuppoſe a ſolid filver globe 


fuſpended by a thread, and almoſt ignited, let it fall gently into cold 
water, without making any conſiderable ſhake: or agitation therein, the fire 
will diſtribute itfelf through the meaſurable e of ſuch water, heating 
thoſe moſt which are neareſt the globe, and all the reſt in proportion, — 
thus truly extends itſelf : And if thermometers be placed in the ſame water 
at different diſtances from the globe, they will indicate different degrees 
of fire diffuſed through the body and ſpace of the water; which ſhews, 
that there is a true mixture between fire and body, or ſpace ; and conſe- 
; quently a true extenſion. In effect, the whole hiſtory of fire evidently 
=. proves, that fire is extended as truly as body or ſpace itſelf. 1 7 
1 And moveable 3. Another general property inſeparable from bodies, is, that they 
or quicſcent. may exiſt ſucceſſively in the place which is next eontiguous to that they 
already poſſeſs, and thus may truly be moved, whether they remain in 
the ſame ſpace, and only revolve round an 'axis, ſo that all the parts 
. - continue in the ſame place, though none of them ſingly remain in the 
ſame place which it had before; or whether the whole maſs, conſiſting of 
all the parts united together, quit its former ſpace, and remove into that ad- 
joining, and thus continue to do for ſome time: or laſtly, whether both 
theſe happen N Now that fire is moved after this manner, abun- 
dantly appears from all experiments; there being none wherein fire is not 
found to have a true phyſical motion: and as yas; is ſo ſtrongly con- 
need with a power of reſting in bodies, it cannot well be denied, but that 
a body which exiſts one moment in any given ſpace, might continue in the 
ſame for two moments, which makes what we call reſt: and as all the actions 
of fire, which are performed by motion, may ſtill be increaſed or diminiſhed, 
it appears in no wiſe abſurd to hold, that fire may alſo reſt in a certain place, 
| as well as all other bodies. b N . $658 15; e 
Reſifts bodies. 4. A third property peculiar to body is, that a ſolid , conſidered as 
| ſuch, when ſubſiſting in a certain place, reſiſts with an infinite force any 
other body from exiſting in the ſame ſpace at the ſame time with it. This 
ſome call reſiſtance or impenetrability : Democritus, by a very ſignificant 
term, calls it a,, or repercuſſion, which expreſſes the former; for we 
ſuppoſe nothing more is meant by the word impenetrability, than that a 
body, tending into a ſpace already poſſeſſed by another, is repelled from it; 
which repercuſſion, if it be found in any body, certainly is in fire, which 
moves, changes, and faſhions even the moſt ſolid matters, ſo that none has 
| hitherto been found which is not changeable, even in its ſolid nature, by 
fire; and likewiſe moveable by it, ſo as to be carried into other places, by 
the impetus which it hence acquires. If we further conſider, that pure 
elementary fire, when acting upon given bodies, is repelled and reffected 
by the ſame with a vehement force, capable of moving all other things, we 
ſhall be ſufficiently convinced of the true au, of fire, and ow 
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uently of its corporeal nature. For if the rays of fire determined by 
the ſun, fall on the cold, and therefore elaſtic or repercuſſive ſpeculum of 
M. Villette, they will be reflected in a quantity, which may almoſt be com- 
puted proportionably to the aperture of the ſpeculumy into a focus; here 
they will exert their corporeal action in a violent degree : hich ſufficiently 
ſnews, that fire moves with a power of reſiſting. But the argument will be 
ſtill more confirmed, if we conſider, that if the ſpeculum were firſt heated, 
and ſo dilated, made laxer, and leſs elaſtic, and conſequently leſs vibra- 
tive and ee the ſame rays of fire, in their reflexion "ha the ſpe- 
culum, will come exactly with ſo much leſs force into the focus, as the 
ſpeculum is now leſs hard than before: from whence it evidently appears, 

. fire is truly corporeal and reſiſtable, ſince it is repelled from a body it 
ſtrikes againſt. It may be added on this head, that if the rays of fire be 
collected cloſely together, and thus rendered extremely powerful, ſo as to 
be able to melt the metalline part of the ſpeculum, no reflexion will ariſe; 
but the fire, by the ſuperiority of its force to the ſpeculum, will deſtroy the 
ſame : a clear proof that this reception is performed by a mere repercuſſion 
of one body againſt another. Nor muſt it be omitted, that this pure ele- 
mentary fire, if directed by the ſun, through the burning - glaſs of M. Tſchirn- 
baus, ſo as to fall on the iron needle of a mariner's compals, in the very point 
of the focus or contact, it will drive the needle round on its pivot by a true 
corporeal percuſſion : from whence it appears, that the fire was not pene- 
trable, but truly reſiſtable. Elementary fire, therefore, muſt be truly cor- 
poreal, and eonſequently every particle of it muſt conſiſt of other leſſer 
parts united together, but ſo ſtrongly united, as that we have no reaſon to 
think there is any power in nature capable of dividing them. And hence 
again it appears probable, that the 3 wh of thoſe particles are not change- 
able by any natural power; ſo that the element of fire appears immutable 
in itſelf, and the great inſtrument or means of changing all other things. 

5. But whether fire have alſo; that further property, which ſome of the I wimtorr 
greateſt men, of the preſent age hold inſeparable from all bodies, viz. weight gravity; and 
or gravity, in proportion to its ſolidity, does not ſo certainly appear from/”** #9 move 
the conſideration of the whole hiſtory of fire. I am rather induced to be- ⁹ 
lieve, that it has no more tendency to the centre of the earth than to any other 2 
point; that it has no natural or ſpontaneous determination at all; that it 
may be determined any way; that it is preſent every where, unleſs hinder d 
by ſome foreign cauſe, en the whole univerſe; that of itſelf it is every 
where in the ſame quantity, and acts with the ſame force: all which partieulars, 
unleſs I am much deceived, have been proved by the precedingexperiments. 

6. The particles of fire, which have already been ſhewn to be corpo- ggg or the | 
real, appear further to be the ſmalleſt of all the bodies yet known: for if ſme ab 
they be corporeal; they muſt neceſſarily be exceedingly ſubtile, as they rea- 44. 
dily penetrate all, even the denſeſt bodies, and pervading the thickeſt parts. 
thereof, ſhew themſelves preſent in every aſſignable part thereof. Thus, .if - 

a large globe be made of ſolid gold, and laid on the fire for a due time, 
it may be ſo penetrated thereby, as to become ignited to its very centre; ſo 
that if it were then divided into two hemiſpheres, we ſhould find on every 
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De Theory of CunmisTRyY. 
point in the inſide both light and heat, and the other properties and powers 
"fie. So ſmall then — the particles of this body, is there is no known 
body ſo compact and void of pores, ſo entirely filled to its own bulk, 
as not to admit and tranſmit fire. All other bodies hitherto diſcovered 
may be excluded from entring the vacuities of others. Thus air, water, 
ſpirits, ſalts, oils, and other things may eaſily be hinder'd from entring 
a glaſs phial hermetically ſeal'd ; and when they are in, may as eaſily be 
-hinder'd from going out again; only fire has free ingreſs and egreſs, and 
hence produces its peculiar effects. The cauſe of oup and the power of 
-magnetiſm, it muſt be own'd, will paſs through all bodies, yet ſtill preſerve 
their native properties and effects; but we are not. certain whether they do 
this by any particles iſſuing from them, or in anyother manner unknown: 
and it may be added, that the cauſe of gravity, and magnetiſm pervade bo- 
dies inſtantaneouſly, without any diminution of their powers; while fire 
requires ſome ſpace of time before it can penetrate the denſeſt bodies : -but 
hence the corporeity appears more evidently in fire, and leſs ſo in them. 
Hence we have obſerved, that the particles of fire are the leaſt of all thoſe 
commonly allow'd for true bodies; ſince we cannot ſay whether there may 
not have been created ſome corpuſcles, which are leſs than thoſe of fire; 
but thus much we may affirm, that no phyſical effects have hitherto occurr d 
to the ſenſes of mankind, from whence they might be forced to infer, that 


there are bodies ſmaller than fire. This their extreme ſubtilty may alſo de 


conceived hence, that gold is ſo ſolid, that when a grain of 'it is drawn 
over a quantity of ſilver, ſo as the thickneſs of the ſkin of gold is only | 
Tode of a 12th part of an inch, yet the beſt microſcope cannot diſcover - 
the leaſt pore in ſo thin a leaf (d). Nay, if the thinneſt leaf-gold be oppoſed 
to the ſun, when ſhining into a dark room, 'the rays of light will not be 
able clearly to pervade it, but only ſhew a little greeniſhneſs through it; 
and yet a large ſphere of ſolid gold may be penetrated through its matter, 
however dente, and its bulk however large, - by the greateſt, as well as by 
the leaſt fire. For if ſo large a globe be long expoſed to the cold air in the 
coldeſt ſeaſon, it will aſſume that temperature, or receive that degree of 
Hre, which is found at that time in the air; and if it be then committed 
to a ſtrong fire till it become glowing hot, and ready to melt, it has then 
doubtleſs a vehement degree of fire in all its parts; yet all this fire will va- 
niſh again out of the globe, which in a ſhort time returns to the tempera- 
ture of the common air. Hence again it follows, that the ſmall quanti 
of fire found in the thin, fluid air, may equally inſinuate irſelf into all 
the pores of gold, as the largeſt and fierceſt fire. But if the pores were ſo 
very ſmall in ſo thin a leaf of gold, what muſt we think of thoſe when 
ſo large a maſs of ſolid gold is penetrated through its whole ſubſtance by 
fire. To grow warm oa cool again, is doubtleſs to receive fire in a greater 
or a leſs quantity. Thus much might ſuffice to ſhew the great ſubtilty of 
fire, which yet would appear to be a thouſand times more ſubtile, if it be 
true that the matter of light and colours is the ſame with that of fire; for 
if a chamber be made perfectly dark, with only a little aperture in one 
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ſpere, each of which however can only be ſeen by its-own rays, it will give 
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De Theory of CREZMISTRAT. - 
and 1 2 eye, which has been for ſome time in the dark, be 
on the dark fide of the room to the aperture, it will ſee: very di- 
ſtinctly all the external objects, by ſo many definite diſtinct rays of fire, re- 
flected from the. ſeveral viſible points of ſo many different objects, and pro- 
pagated thence without confuſion through the little aperture. If we now 
conſider what @ multitude of viſible points are here ſeen in the whole hemi- 


- 


us an idea of ſubtility ſcarce to be conceived. But if a white paper be 

applied, at a proper diſtance, in the ſame chamber, and the — tranſ- 

mitted by a convex glaſs upon it, all the external objects will be painted : 
ty large, and perfectly diſtin thereon; conſequently all thoſe rays, and, | | = 

rom the ſuppoſition above, all that immenſe quantity of fire reflected by ſuch - "A 

a multitude of objects, could be contraſted within the narrow ſpace of that A 

aperture: this ſhews, that the particles of fire, with reſpe& to our imagina- 


tion, are of an infinite degree of ſubtility. 


7. The ſmall particles which conſtitute the ultimate elements of fire, The moſt ſolid. 


appear to be the moſt ſolid of all bodies: Where, by the word ſolidity, we „ 


mean an extended thing which reſiſts infinitely; and by ſpace, an extended 
thing, which admits and tranſmits ſolid matters z ſo that an abſolute ſolid 
would be an extended thing, in which there is no penetrable ſpace, but 
which is every where equably impenetrable. in all its points: and if any eur - 
tended ſubſtance be conſtituted partly of particles thus ſolid, but ſo con- 
nected together as to leave 7 between them; it will follow that 
ſuch body is partly compoſed of body, and partly of empty ſpace. Hence 

alſo it will appear, that the ultimate elements, or particles of all bodies, 

muſt be perfectly ſolid; but that when theſe elements are compounded into- 

a maſs, there ariſe vacuities between the particles thus joined together, by 

their not every where touching each other: whence. a maſs thus compoſed 

will always be full won and conſequently. leſs ſolid than. thoſe ultimate | — 
elements, ſeparately taken, of which it was compoſed ;; and on this account : 'M 
ſuch particles will be more eaſy to be ſeparated from each other, that is, 3 
to be divided. Again, in thoſe laſt and particles there ſhould ſeem to 

be no pores; and conſequently that they are not diviſible by any other bo- 

dies, but muſt always remain the ſame. It being ſhewn therefore, that fire 

conſiſts of the minuteſt particles; it follows, that theſe can have none, or 

at leaſt the feweſt pores, but all their molecules muſt be extremely ſolid. 

And as impenetrable ſubſtance is corporeal ſubſtance itſelf, tis probable that 

all truely corporeal ſubſtance, conſidered as ſuch, coheres with. an infigite 

force, not to be ſeparated by any power; but a maſs compoſed of ſuch 

matter, with vacuities interſperſed among it, will be ſo far only diviſible 

as it includes empty pores. Fire, therefore, according to this doctrine, 

muſt be all immutable, incapable of any alteratioa. of figure, and 

unable either to join and grow to itſelf, or to other bodies ; and in the mean 

while muſt have the greateſt power of dividing all other things, as it can 

always enter the pores of bodies to be divided, and exert its power therein, ſo 


as to break and diſſolve their parts and branches, and thus reduce their compo- 
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| it may paſs equably thro? all the pores in any direction; as we Had dn gold | 
_ melted by the ie, which afterwards'becomes incapable of being any further 


changed thereby. But if this ſubtile and ſolid fire be applied to the abſo- 
tately ſolid particles of other bodies, it does not appear that it can make 
any change therein; but only move their whole maſs with ſome mechanical 
impulſe or attraction, beyond which it can do nothing; Which is confirm'd 
by all experiments. On account therefore of F agg ® = rv be laid 
down as the great changer of - all things in the univerſe, whillt itſelf remains 

wholly unchangeable. . VTV 
8. Theſe corporeal, ſolid, ſubtile particles appear perfectly "ſmooth, 

even, and poliſhed on their ſurfaces; we mean they have no eminencies or 
finkings in any point of their whole circumference : for if any of their ex- 
tremities were rough or uneven, ſuch places being more expoſed to the 


+5 


hock and attrition of other bodies than the reſt of the maſs, it would follow, 


that in all actions of the fire, either on its own particles, or on other bo- 


| dies, the greateſt impetus would always be given to thoſe particles which 


cohere leaſt to the whole; by which means thoſe particles muſt be contis 
nually breaking off from the reſt of the maſs: ſo that there would be a con · 
tinual change of the particles of fire, and conſequently of the fire itſelf ;. 


8 4 


which is contrary to what has been already proved. The utmoſt folidity of 


fire, therefore, ſeems to tend to ſuch a figure, as that all the parts become 


equally diſtant from a central point within the ſame; ſince by this means 
they acquire a figure which is leaſt liable to be changed, and makes the 
greateſt reſiſtance to being tranſpoſed. If, again, we conſider that extreme 
penetrability, whereby fire paſſes in any direction through all the pores of 
any body, it will ſeem neceſſary, that the ſurface of its particles have the 
greateſt facility for paſſing without impediment ; which they could not 
well do, if beſet with hooks'or points, or any thing downy and woolly. And 
fince the rays of fire are tranſmitted fo readily, ſo copiouſly, diſtinctly, and 
freely thro? a ſmall aperture in a dark chamber; it ſufficiently appears, how 
very ſmooth and equable their ſurfaces muſt be in all the points of contact, 
to prevent their hanging to one another. Add; that the quick refle&ion 
and refraction, which is always found in the particles of light, and which 
anſwers ſo exactly to the effect of a ſpherical figure, is a further indication, 


that the particles of pure fire are of that figure. From the whole we may 


venture to collect, that the ultimate particles of pure fire are poliſhed 
herules. : | OE HH DCE TAPE ole on: 1 
x 9. From the whole hiſtory of fire we may infer its abſolute ſimpli. 
eity, by which we mean that condition of a body, whereby each particle of 
it retains the ſame nature which is obſerved in the whole; fo that the fim- 
plicity of fire denotes ſuch a diſpoſition, as that each of its ſingle particles, 
ſhould conſiſt altogether of body without any pores ; otherwiſe all the com- 
ponent particles would ſcarce be alike; and further, that they probably 
are folid ſpherules, the whole congeries of which may thus be the ſame. 
It may be added, that the ſimplicity of fire appears chiefly dependant on 
this, that there being no corpuſcles in nature fmaller than of fire, it cannot in 
any wiſe be compounded of other leſſer heterogeneous parts. In effect, hy 1 
| e | utmoſt. 


— 


_ 


vtmoſt ſmallgeſs muſt be acknowledged for ſimplicity ; their, abſolute ſoli- 


dicy ſuppoſes as much, and their ſpherical figure abundantly denotes it; 
ſo that fire may be put down as the moſt ſimple of all bodies exiſting. 
Yet it muſt be own'd the doctrine of the great Sir Jaac Newton over- 
throws the abſolute ſimplicity of fire; a philoſopher whoſe ſubtile and pene- 
trating genius ſeems to have ſurpaſſed the limits, preſcribed to human under- 


ſtanding; and who by a moſt artful anatomy, from a ſingle ray of light pro- 
cures ſeven ſeveral ones, very different not only in their primitive colours, 
but in their reflection and refraction : and yet how fine and ſimple muſt that 
fingle ray have been? If then, after the nature of fire and light had been 
with ſo much labour examined, for ſo many ages, in ſo many countries, and 


after ſo many different manners, a ſingle perſon could ariſe in our age, and 


make ſuch diſcoveries, who ſhall aſſign any limits to the diſcoveries of future 


ages in natural things? Who knows what additions may hereafter be made 


to the diſcoveries of Newton ? *Tis but half an age ſince all philoſophers con- 
ſided a ſingle ray of light, as fo exceedingly ſlender, that in reſpect of 
thickneſs, they unanimouſly pronounced it indiviſible; yet this prince of geo- 
metricians has, by invincible. experiments and arguments, .ſhewn, that ſuch a 
ſingle ray is a faſciculus made of ſeven very different rays, which may be 
Join'd to each other lengthwiſe, and again be parted from each other, ſo as 
to form ſeven fine threads of different colours, which before made but one 
apparent thread; and who knows but when dioptrical glafſes come to be fur- 


ther improved, and other means and inſtruments brought to a greater degree 
of perfection, ſomething like compoſicion may be found even in the ſimpleſt 


rays diſcovered by Newton ? We are ſtruck with admiration, when, from 
theſe inſtances, we ſee what powers the Creator has given tothe human mind; 
whereby, when duly cultivated, we can diſcover the laws he eſtabliſhed in 


framing the world. Certainly we owe the greateſt veneration and thankſgiv- 


ing to that Being, which impreſſing his own image on our minds, gave us a 
diſpoſition to ynderſtand, ſtudy, and love the truth. Yet. is not this all the 
diverſity found in a ſimple particle of fire; the ſame Newton having, in the 


different ſides of one of theſe ſimpleſt rays, diſcover'd a further diverſity. 


10. By the refraction of I/and-cryſtal, it appears, that there is a dif- 
ferent power found on one fide of a ray from that. found on the other: and 
as in one magnet with reſpect to another, the ſame pole is either attracting 
or repelling ; ſo in the ſame ray we find a like power, with "reſpect to the 
tranſparent medium it falls on. From the whole it appears, that, fire,  how- 
ever ſimple, contains the following diverſities already diſcovered. (1) With 
reſpe& to colour, it contains ſeven different primitive ones. (2) With 
reſpe& to reflecting and refracting bodies, the rays act differently ac- 
cording to the colours they are of (e). And (3) that this diverſity in the 

(e) Every ſort of my, as it is more or leſs laſt are the moſt refrangible. And ſuch co- 
inſlected by refraction, has a particular co- lour of any ray is abſolute ly unchange ble by 
lour. The rays, e. gr. leaſt bent by - refrac- any refractions, reflections, ſeparations, mix» 


. tion, are red; thoſe next, orange; then yel- tions, &c. 


low, green, blue, purple, and violet; which The reficQtion-of the rays, Sir Ig Newton 
CF age Mip Fon Wap 1 9885 | A a a 2 | ſhews, 
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able, 


ſpeak of that motion, which is always found to obtain in all bodies; for it is cer. 


fides of the rays 
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ys appears in a more extraordinary manner in thei 


2 * 


paſſing thro? 


Land- cryſtal (F) 3 ſuch a manifold diverſity is conceaF'd in the ſimpleſt of all 
bodies! What then may we ſuppaſe in the more e dee kinds? The 


ſmaller every where hold forth an image or reſemblance 


of the larger. A 


were it not for the diſcovery made by Sir I/. Newton, we ſhould have be- 


liev'd that the particles of fire are the minuteſt 


ble, and perfectly ſimple; 


bur now though we allow fire the fimpleſt of all known bodies, we cannot 


deny but that a great diverſity obtains in it. 


11. The ſixth property of fire is its mobility which is ſo great, that we 


are almoſt certain it never abſolutely reſts in any place : nor do we here only 


ſhews, does not ariſe from their ſtriking on 
the ſolid impervious particles of - er 
reflefted rays, tho" they approach infinitely near 
the body, never touch it ; for all thoſe which 
do touch, are loſt and extinguiſhed in the body. 
The power by which the particles are reflected, 
is not the immediate reſiſtance of any particles 
ſtruck upon; but a power y diffaſed 


equa] 
+ throughout the whole ſurface of the body, 


_ elaſtic than air, which penetrates through all 


whereby it acts on light, either attracting or re- 
pelling it without contact: which is the 


ſame with that whereby, in other cireumſtances, 


the rays are refracted: and by which alſo they 
are firſt emitted from the luminous body. 

And hence is, that where light paſſes with- 
out refraction, there it alſo paſſes without re- 
flection ; that where the refraction is firongeſt, 
there the refleftion is ſo likewiſe ; that light, 
paſſing out of a denſer into a rarer medium, is 
more copiouſly reflected, than in from a 
rarer into a denſer; and the reflection is the 

reater, as the difference of denſity in the me- 

iums is greater. Add, that every ray of light, 
in its paſſage through any refracting ſurface, is 
obſerved to be put into a certain tranſient ſtate, 
which returns at equal intervals, whereby it is 
diſpoſed to be now eaſily refracted, and then 


eaſily refleted. Theſe alternate fits of eaſy re- 


flection, and eaſy tranſmiſſion, Sir Zaac accounts 
for, from the vibrations of a fine, ſubtile, zthe- 
real, elaſtic medium;; vaſtly finer and more 


bodies, and is diffuſed through all ſpace. The 
rays of light, by their attractive powers, or 
ſome other force, excite vibrations in this me- 
dium ; which vibrations being ſwifter than the 


rays, overtake them ſucceſſiyely, and agitate 
them ſo as by news e Gece 


* velocities, and thereby put them into thoſe 
(7% Wand cryſtal is a tranſparent, file 

W. of the nature of talc: u piece 

being laid on a book, every letter ſeen thro? it, 


will appear double ; by means of a double re- 


that both 


tain, 


fration which it makes of the viſual rays in 


paſling through it: And a ray of light falling 
on its ſarface, in any direction, becomes divi 
into two oy from the ſame cauſe. Now one 


of theſe re ns is performed according to the 


uſual rule of opties 3 7. e. the fine of incidence 


out of air into the cryſtal, is to the fine of re- 
fraction as five to three: But the other, called 
the unuſual refraction, obſerves another rule; and 
the ray, which by the firſt ſurface of the cry- 
fla! was refracted after the uſual manner, upon 
paſling the ſecond ſurface, is alſo refrated :- ſo. 
1 emerge out of the ſecond ſurface pa- 
rallel to the incident beam : And the fame will 
hold, if the 'rays paſs thro' ſeveral pieces of 
Hand-eryſtal placed parallel to each other; the 
ray ee F nm" en or 2 
firſt ſurface rſt, being found to & in 
the ſame way, in all 1 of the reſt. 
Hence Sir J. Newton gathers, that there is an 
original difference in rays of light; by 
means of which, ſome are conſtantly di 
to be refracted after the uſual, and ſome after 
the unuſual manner; for if the difference were 
not original, but aroſe from ſome new modi- 
fication, which the rays underwent at their firſt 
refraction, it would be alter d by new mo- 
difications in the following refractions. And 
this may give us a ſuſpicion of more * 
8 in light, than have yet been 


In effect, the rays of light appear to bare | 
ſeveral ſides, endued with ſeveral original pro- 
perties ; for the two rays, thus differently cir- 


cumſtanced, are not of different natures, ſo as 


that one in all poſitions of the cryſtal will be re- 
fracted after the one, and the other, after the 
other manner : all the difference between them 
conſiſts in the different poſition of the ſides of 
the ray to the planes of icular refraction: 
And the ſame ray, in this or that poſition of its 
fides to the eryſtal, will be refracted either in 
the uſual or the unuſual manner. Newton 
Optic. ; : 


e . es. +. 


and we know of no bodies beſides theſe: nothing therefore is ever at reſt 
but all things are in a conſtant vehement motion. Such was the pleaſure of 
the Creator of all things. But beſides this, there is another perpetual motion 
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tain, there is no body in all nature, that ever abſolutely is at reſt for one mo- 


ment; the ſun, planets, and comets, and the ſeveral atmoſpheres which 
gravitate along with them, are all continually revolving; with rapid motions; 


» 


of agility peculiar to fire, as may be ſhewn from undeniable proofs. Sup- 


poſe wer ſl eat ll liters gre | 
if it go a 


of cold that water admits of, ſince little beyond this, it can no 
longer remain water, but is converted into a fort of glaſs, very brittle and 
tranſparent, but liable, by 33 
water; while genuine glaſs requires upwards of 600 degrees of heat to 
reduce it to the ſame ſtate of fluidity: it follows, therefore, that water only 
becomes water, by virtue of the motion of the fire lodged in it; and that 
water is not water of its own nature, conſider'd ſeparately: and — poqy 
of fire. The ſame holds of glaſs alſo, of foſſils, ſulphurs, ſemi-metals, me- 
tals, and perhaps all other bodies; which under a certain leſſer degree of 


fire appear in form of hard bodies, as we have juſt obſerved in ite but 


upon increafing the degree of heat to a certain pitch, which will be different 
according to their different natures, they all readily melt, and are converted 
into a kind of running water. Since then it has been ſhewn by M. Fabren- 
beit's experiments, that there are ſtill 3a degrees of heat below the point of 
freezing; it follows, that in all thoſe different degrees the fire is ſtill either 
in a greater or leſs motion, and never entirely at reſt; not even at thoſe 
times when all animals and vegetables periſh with cold. But it has been 
ſhewn by the ſame experiments, that ſuch degree of fire may ſtill be-lefſen'd by 
art 40 es more, which proves, that in the greateſt natural degree of cold 
poſſible, the fire has ſtill 40 degrees of motion more than in ſuch artificial 
cold; and in the whole interval between the two, it ſtill diſſolves ſome bo- 


dies, which by a leſs degree of heat cohere again into ſolids z as appears by 


all the experiments there recited. Fire, therefore, is. conſtantly moving, 
even in the utmoſt. degree of cold; and in all the degrees of heat therefrom, 
it moves ſtill more and more. The great velocity of fire, when emitted from 
the ſun to the Satellites of Fupiter, and reflected thence to our earth, was 
diſcovered by a very ſubtile method, from a multitude of ſure aſtronomical 
obſeryations continued for ten years, by M. Roemer, and communicated in 
a letter to M. Huygens; from which this laſt author fully demonſtrated, 


that the velocity wherewith fire is propagated, is ſuch as carries it up- 


ward of 1 100000000 feet in a ſecond (g). Hence it appears, that the 
velocity muſt have been very great in this fire or light emitted by the 


ſun, Which is allow'd for true elementary fire; if ſuch light be ſuppoſed to 


have proceeded from the ſun to ſuch Satellites, and thence directed to us 
as is held in Sir 1/aae Newton's ſyſtem: or if, according to the doctrine of 
others, thoſe Tpaces be full of matter, it will follow, that ſuch action of 


the luminous fire could not be communicated ſo ſwiſtiy. But thoſe great 


o 


(c) Vid. Hagen. de Lum. p. 8, 9. | : „ 
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accurate obſervations of many years, car: fully compared together, ai er 
that this ſyſtem} of Roemer and Hugens, is far from ſtrict truth (S). 
that nothing certain can be inferr'd concerning the velocity-of light from _ 
er e thus much, however, we are certain of, Saen propagation of 
an always the more ſwift, as it is leſs ſucceſſive. W 4ck 2 
Are mot gene- 11. From the fame hiſtory we may alſo deduce, that this elementary — - 
rative of fire. makes numerous alterations: in all bodies expoſed to it, though it does not 
appear by any experiment that; it alters chem ſo as to turn bodies, which 
before were not fire, into true elementary fire: from [whence again, it does 
not hitherto appear, that fire has any power of multiplying itſelf by con- 
es its fewel or other bodies into true fire, and aſſimiſatiog them to itſell. 
Mor gene- ra. The more we every day conſider the effects of true fire, the leſs. _ 
rable. ſon we find for concluding. any ſoch power in hre, or ſuch. diſpoſition in o- 
ther bodies: from whence again it evidently. follows, that if fire be unable 
to generate fire out: of any eher matters, neither can fire itſelf be generatec 
out of any other matters; ſor what can by any adtion produce. fire out of A 
5 body which was not fiery, if fire itſelf cannot doit? No other thing in 
nature ſhould ſcem to bid half ſo fair for ſuch power, as that univerſal mover 
from whence all other things derive their motion, at leaſt all fluids, and 
probably moſt ſolids, and which can neither be — nor e | 
Aan made viſible here t did not appear before. 
But akways 1g. All theſs things being Aufficiently evident, Ag may perk phy to aſſert, 
the ſame, that this elementary fire is always and every where the ſame in all hot bo- 
dies, after what manner ſoever it were produced therein, with, whatever 
fewel - nouriſhed, or by whateyer-artifice kept alive. It is a falſe, complaint 
therefore of the gen rality of chemiſts, that they want pure fire to uſe in 
their ſubtileſt operations, wherein they imagine a moſt pure aſtral, celeſtial, 
ſolar, elementary, incorruptible fire required: ſuch needleſs ſollicitude they. 
have fallen into through inattention to what we have above ſhewo. . For 
the heat produced in the bodies either of animals, vegetables, or foſſils, al. 
ways ariſes from the ſame fire, and when it has penetrated, through glaſs 
into the cavity of a veſſel, is equally: pure, and in all reſpects the ſame, as 1 
the veſſel had been expoſed to the pure rays of the brighteſt ſun: ſo the 
heat of burning alcohol and of pit-coal, acting on a matter contain'd in a 
pure glaſs hermetically ſealed, provided the degree of heat and the manner 
7 application be the ſame in both, will always have the ſame effects; 


/ mt the fire produced by the putreſaction of the moſt fetid bodies, after it 


5 


as paſſed through a thick glaſs, becomes as pure and ſimple, as if emitted 
ſrom the cleareſt ſun into the ſame glass: and thus the heat, produced 
by fer mentation, putrefaction of animal dungs, Sc. is of the ſame qua- 
lity as fire. Nor do we find any difference as to chemical operations be- 
' tween the heat of horſe- dung. and that of any other heat in the ſame degree; 
it follows, therefore, that there is but one kind of fire in all nature, and | 

that elementary and artificial fire are always the ſame. But this is not to be 
underſtood of ſubterraneous fires, in regard all other kinds of bodies are found 
weg herein, which mingling with the fire, and ene certain a 
| th ereby. 
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thereby, have diferent by and make different changes in bodies, ex- 17 


poſed to ſueh fire, from what wopld- have happen'd to them in the fucus of 


2 burning lens, or ſpeculum; and theſe too very different according to the 


liar natures of ſuch heterogeneous parts mixed with the fire: But then 
theſe different effects do hot ariſe from fire, as fire; but from fire, as com- 
bined with other corpuſcles agitated by it; though the Whole, by miſtake, 
be promiſcuouſly attributed to-ſome diverſity in fite. In the mean While, the 
effect of fire on bodies is foumd very different, according to the: diffurent ſewels 
it is ſuſtain'd by; hence it becomes either ſtronger or weaker. or even mines 
part of the fewel agitated, and often, as it Ow nnd: $0: 1 it, with the bea | 


expoſed to wh action. . 4 5 L FH : 3674 KP © 1 „ LATE 73 * FI 8 


14. In reſpect of i theben that 4 1 is „ the ae which: ks alcobol. 


produced and maintained by burning alcohol; „ as e e bodies the leaſt 
with any mixture of it's fewel. „ its; $a bt 


15. The next is that produced be diſtil d oils, frequently: re@tified- and Djfilr doit. 


cleaned eſpecially from their fixed alcaline falt, and thus render'd exceedingly - 
thin, ' ſimple, ſubtile and limpid, like alcohol itſelf. To this claſs —_— 
naptha and petroleum, wherein the like property obtains. 


16. After theſe; good charcoal yields the pureſt fire. Then che purer Md. coal. 


natural woods themſelves. Then turf, or bituminous clods, Which are of 
two kinds ; the firſt pared from the ſurface of heathy ground, the other dug 


out of a moiſt, black, fat mud or ſoil, in a parallelepipid form; which being 


* ſun afford _e noble, ede ſettled _ much eſireard and 
praiſed by Mr. Behle. 


17. The coal of ſuch” turf being duly rn hm 3 it til o- . 


roughly ignited,” ſo as to emit no ſenſible ſmoke, and then extinguiſhing it; 
if kept dry. will afford a fewel very eaſy to be kindled, and fit for various 
purpoſes, in regard it neither produces ſmoke: nor ſtench ; but When once 
lighted, ſpontaneouſly: maintains ax fire a way: prizes! and i is the moſt equable _ 
of all hitherto oblerved. +; 1 ee vhs 


18. To theſe more Toren Kuck 0 — pit- coal 5 "which conſiſts Pir-coal, &c. 


of a foſſil oil much like naptha or petroleum, and a vittifiable matter ( 50. ks 
19. And laſtly, the dried dungs of certain animals. * 
20. That vaſt diverſity, therefore, of phyſical effects, which: pany fo 


often to ariſe from the operation of fire, ought to be wholly: attributed to 


the diverſity of fewel; as might be ſhewn by many, and particularly by 
the following experiments. It wood or turf. be burnt in an N fire in the 
air, the vapour they yield is by no means mortal, but pain to the eyes, 


| and ee A oe. mud 4 8 75 a z cough 3 -but the fame being, either of 


e 1 „„ ich 113 them, 


- . 725 77 5 at 135 1 120 


an; « The ſmoke; pit-coal being very, offen- 8 thiog in . to „ 
© five, and other inconveniencies attending its 5 Li NS the uſe 4 


« uſe; a way has been found to char, and 43 price is owing. In Holland they have 
* reduce it into coherent maſſes of a proper - © © likewiſe a-way of charring peut, a kind of 


e ſize, 'Tis tius it is ſold a'moſt as dear as * turf, which might ſerve for fewel' in chemi- 
85 charcoal yet thoſe who 2 ee 7 cal operations 3 tho" the, manner of charring . 


« tities, find it near in as cheap, becaule it be not yet known in ſeveral cot tries, wh 
« laſts much Ke, vr gt a Beat Arbre nn Wc” 2 = 
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thoſe pots, to which their 
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them, charr'd or prepared after the manner above ſpecified; and thus lighted 
thoroughly, when very dry, yield a very thin ſcarcely perceivable fume 


which if conſinech in a cloſe place, preſently kills all animals: and this with 
ſome extraordinary; circumſtances. For an animal being: pur in a large: veſſel, 
and then the air ſo far exhauſted, as that the animal might til} live ſome time 
in it; and laſt ly, air being driven through coal ſtill ſmoaking, and convey'd 
by a funnel: into this kind of vacuum, the animal did; not die; whereas 


the ſame air being driven through coals perfectly kindled, inſtantly ſuffo. 


Fire no uni- 


wver/al ſol- 


cated the creature. The air alſo ſametimes communicates an extraordinary” 
wer to fire ; as appears from that experiment related by the celebrated hi- 
orian of America, Acoſta; viz. that in the rich ſilver- mines of Peru, the 
native metal, while in its ore, will not melt with the utmoſt fire raiſed by the 
largeſt bellows; but that it readily melts, if the ſame fire be excited by an 
artificial blaſt of wind, raiſed by a ſwift fall of cold water, conveyed torci- 


bly by proper inftruments into the fire. Theſe, and many other inſtances, 


ſhew how neceſſary it is to be very. circumſpect in examining the action 
ol fire on bodies ; ſince the minuteſt circumſtance often alters the whole 


: 


effect. = 


21, It remains now: to conſider ſome things further in this hiſtory. of fire, 


which may be of great uſe in chemiſtry. | 


22. Firſt, then, we muſt not give into the vulgarly received opinion, 
that fire is an univerſal ſolvent of all bodies. Tis certain it diſſolves a great 
number. of bodies; but that it diſſolves all, we poſitively deny. In reality, 
according to its different degree, it acts differently on the. ſame object. Thus, 


it very ſmall, and gradually raiſed, it will, in a long courſe: of time, turn 


Nor a pure 


dne. : 


quickſi ver in a glaſs phial into a ſort of fixed powder, ſcarce miſcible with 
any other liquor; whereas, if the ſame-utmoſt degree of fire had been ap» 
plied at firſt, as at laſt; the quickſilver would all have evaporated. And 
again, if the ſame higheſt degree of fire be ſuddenly applied to this powder, 
thus fixed by a ſlow one, gently raiſed, the whole becomes volatile again: ſo 


that one degree deſtroys what another had done. 


23. Secondly, neither is fire is ſo pure a ſolvent, as only to extract 
from bodies what before exiſted in them; ſince it mixes ſome things 
with them at the ſame time that it extracts others; of which we have 
many indications. Thus while antimony is calcining by the ſolar fire, it 


occaſions it to emit a copious fume; yet at the ſame time introduces ſuch 


a quantity of other matter, that the calx is increaſed both in bulk: and 
weight. And if lead, by the like operation, be reduced to minium, it all 


the while yields a plentiful poiſonous fume; and yet the calx becomes con- 


Nor alwajs 


fiderably heavier than the metal originally was. The like augmentation 
of weight is found in coral, when calcined by a vehement fire long con- 


tinued. So mercury, if well ſpurified” by means of metals, and then di- 


geſted a long time in a glaſs phial by fire, turns at length into a fixed powder, 
and a ſmall oy of good metal, weighing together more than the mer- 


cury firſt employ 


24. Fire, from ſome bodies, produces nothing new; but lets them 
paſs unchanged, . and untouched. as it were: as we find in gold, ſilver, 


* 
— 
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oſteocolla, glaſs, ſclenitis, talc, and virgin-ſand 3 which are not ſeparated „ 
into elements, or any other bodies by fire alone, however applied (c). = 

25. There are many bodies from which fire, in what manner ſoever 7% /epapabe «Y 
applied, will not, of itſelf, ſeparate any different parts ; though it be known otherwije, 4 


that different parts concurred to the compoſition of ſuch bodies; and the? 
by other means we can actually reſolve them into ſuch component parts. Va- 
rious inſtances hereof have been long ago alledged by learned authors: we ſhall | 
only mention a few. If gold, ſilver, and copper be melted, and thus mix'd 
together, they will afford a maſs; out of which the fire will ſcarce ever ex- | 
tract thoſe three ingredients. But if we put this mixture, with twenty times 
the quantity of lead, in a refiner's furnace, the copper will very ſoon be accu- 
rately ſeparated; leaving the gold and ſilver pure behind. And if theſe two 
be again expoſed, in what manner ſoever, to the fire, they will till remain 
mixed; and this ſo intimately, that each particle of the maſs ſhall contain 
the ſame proportion of gold and filver, as is found in the whole maſs. But 
if ſpirit of nitre be poured on the ſame, all the filver will bs diſſolved, and 
the gold remain at the bottom of the veſſel, in form of a black powder. 
The filver thus ſeparated from the gold, and conceal'd in the ſpirit of nitre, 
is very difficultly ſeparable therefrom without loſs: for with fire it will 
dry into a mals, called lapis infernalis, wherein the acid part of the nitre 
ſtill obſtinately adheres to the ſilver, and melts with it, like a metal, yield- 
ing no ſmoke. But if a quantity of thin pieces of copper be added t the 
ſolution, the whole body of the ſilver, gradually ſeparating from the ſpirit 
of nitre, will gently adhere to the copper; and the veſſel being ſhaken, fall 
to the bottom thereof; and being waſhed with fair waier, become 
pure: ſo that what the fire could not do, is here done by other means. I 
need not add, that ſulphurs adhere ſo ſtrongly to the ores in metals, that, 
when expoſed to the fire, they either melt, or evaporate. with them into 
the air. How vainly, and with what immenſe loſs, have the refiners of 
metals endeavoured to expel the ſulphurous parts by fire, ſo as to obtain = 
only the metaline parts pure at the bottom of the teſt? But when they - + = 
came to mix fix'd alcalies, or iron, which in the fire attract ſulphur, or ab- —_ 
ſorbent powders made of theſe or the like matters, with the ore; the ſul- 
phur abſorbing ſuch addition, and uniting the ſulphurous ſcoriz with itſelf, 
left the metalline part pure behind. Thus antimoney, when pure, appears 
homogeneous z but if expoſed in any manner to the fire, either evaporates 
wholly, or if the fire be flow, remains fixed therein: but upon mixing it 
with tartar and nitre, or with iron and-.nitre, and then deflagrating the mix- 
ture, an heterogeneous ſulphurous part preſently ſeparates from the reſt, _— 
leaving a metalline, homogeneous, ponderous thaſs behind. The ſame an. 0 = 
timony is diſſolvable in its metalline part by agua regia, whilſt its fulphyt =» | b 


A 
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remains untouch'd by the acid thereof. Sal- ammoniac, which is a com- 

ſition of various matters, evaporates wholly in a ſtrong Gre, and in 2 „ 1 

er remains unchang'd; but upon adding to it a fix'd alcaline ſalt, it | _ = 

preſently ſeparates into a fixed ſea· ſalt and & volatile animal one. So cor- | -—" 

rofive-ſublimate. of mercury, l long continued * : 1 

3 f ; - | iv ; — 3 
(4) Sec Helmont in various places ; and Boyle Abr. Vol. III. p. 266, & ſed- ·· « > 
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= 3 diviſion of its component parts; but upon mixing with it a quantity of iron 
3 or alcalies, becomes freed of its acids. Chemiſtry abounds with | ſimilar: | 
1 in eee C tl EE 
% Fire dun mt 26. It is further remarkable, that thoſe parts which fire, however 


ſeparate bodies carefully applied, procures from compound bodies, are not ſimple, but ſtill 


into their ele- | 


variouſly. mixed together. If we examine the ſimple waters drawn from 
A menta'y Parti. bodies by fire, they evidently appear, both by their ſmell, the thickneſs 
1 they ſpontaneouſly acquire, and their mucilage, to be ſtil much com- 
= | nded ; ſince none of theſe ever obtain in truly ſimple water. If we 
conſider ſpirits, they will be found ſo compounded of water, and a ſalt 
inherent therein, that there is no ſeparating them perfectly by any art, With- 
out applying both fixed ſalts and fire. For oils, the generality of che- 
miſts allow them as true, ſimple, ſulphureous elements; but the more 
knowing few ſhew them to be compounded of a great variety of parts; viz. 
that inflammable principle, of which we have already treated fo fully, a 
large proportion of water, a quantity of ſalt intimately mixed, and ſome 
earth. And what extreme care does it require, before the earth obtained: 
from bodies by fire can be had abſolutely pure; fixed ſalts ſtil] adhering to 


Wl it, even al i vierifies? . n 
8 27. It appears, by the reſult o erous experiments, that fire com- 
— pounds bodies, as well as divides th being found to unite different mat- 


ters ſo cloſely together, that the whole reſulting therefrom appears extremely 

fimple z\and willeven bear the fire afterwards, without being changed. Thus, 

pure ſand and fixed alcali being intimately mixed: by grinding, calcioing, and 

melting them together, with a vehement fire, produce glaſs ;- which is a body: 

ſo ſimple both in its parts, and the whole, that. we ſcarce know anather 

more ſimple. one, or harder to be reſolved into its ingredients; which can 

only be effected by melting it with a great 8 of fixed alcali, ſuffi- 

| cient to give it a faline nature, and then digeſting it in an acid; upon. which 

i the ſand precipitates to the bottom, in form of a fine powder. The ſame is 

= ſhewn by ſapo's; alſo by the diſtillations of aus regia; and by the elefra'of 

_” maetals. In fine, all nature makes uſe of fire, as the chief inſtrument of pro- 
EH * _ © ducing compounds. What compound do we find, either in the animal, ve- 

=. | getable, or foſſil kingdom, but owes its origin to a gentle, digeſting, 
_ arranging, compounding fire? In reality, a flow ſedate action af fre in 

motion, appears the principal cauſe of all the cloſeſt combinations we meet 


* 


with; ſo that it may well be doubted, whether fire contributes more to the 
55 compoſition, or the diſſolution of bodies 
Both mixes 28. It may be obſerved, that the ſame fire, as applied in different 
aud. ſtparates. quantities, firſt compounds bodies, and., when raiſed to a higher pitch, de- 
| ; compounds them again. This the chemiſts have found, to their no ſmall 


3 loſsz when after employing many years to fix mercury by a ſlow fire, :gently. 
5 | raiſed through ſeveral degrees, they have at length brought it imo à red 
_ powder, which remains long fixed in the fire; yet when the ſame fire is raiſed 


to. its utmoſt pitch by force of bellows, this likewiſe.evaporates-into the air; 
whereby, at the ſame time they were diſappointed in their expectation they 
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circumſtances, -will have quite di 
happens to be variouſly admitted, 


rent 
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earnt this ſecret; viz. that one degree of fire will ſeparate, what woher. 


K 


7 L 


2 


ſcrew'd down : then applying the whole a long time over à ſtrong fire, the coal, 


upon taking it out again, 


was not found burnt (7). From whence 


ferr'd, that air is a menſtruum, which being agitated by fire, could diffol 
all ſulphurous bodies; which, fire without air could £3 do (m). The = 


has been obſerved 


 Helmont in diſtillations with his fixed coal; and'by 


Papin (a). 1 myſelf have burnt the fine duſt of guaiacum, with a vehement 


fire long 


continued; yet have found the black fzces remaining with the oil 


in them, which no force of fire could drive out of the retort. © Yet no onder 
was this carbonaceous powder laid in a ſhallow baſon, and a ſmall ſpark of 
fire applied to it, than the black oil all exhaled with an aromatic cedar-like 


fume; leaving nothing behind but white taſteleſs aſhes. Thus camphire, 
when kindled in air, even though it were ſwimming on water, 


will burn 


w 


quite away 3, but if pur in a ſubliming glaſs-veſel over the fire, it will melt, 


riſe to the top, and concrete into new camphire, altogether the ſame as be- 


fore. And the like will happen, though the operation be repeated a num. 
ber of times. Thus ſulphur, in cloſe veſſels, on ſublime a Re e 


yet ſtill remain ' ſulphur: but if during the operation, a crack ha 


en in the 


wet, ig Rey Pig ones, of e 


ſence of air is neceſſuy for the produ 
of light, or preſervation of fire: as ap 
from the burning of thoſe bodies which go 
out when the air is taken away; thus a lighted 
candle haing put in a receiver, and the air 


iſhed; nor will the ordinary attrition of 


a flint and ſteel produce any ſpark of light in 


vacuo. On the contrary, on ſome ons 


the abſence of the air is neeeſſary to li 


before ſeen" in the air, becomes en 


pon taking awa the air; as we ſee in the 
18 — Show phoſ N © abated 


2 wo ſake 1 thoſe who think the at- 
t trition of contiguous air neceſſary to pro- 
« duce a manifeſt 4 we placed ſome hard 
4% black pitch in a baſon, at a convenient 
«« diſtance under water, and caſt the ſun's 


««,rays on it with a 3 zin ſuch 


„manner that, notwi g the refrac- 
« tion 


* /Graveſand. „ 
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Osec his life prefixed to his poſthumous | | 

works eee and quickly communicate is 

e The rruth is, in ſame caſes, the pre- | deer, cate a degree 
1 | 

it to a flick almoſt as long . 

the receiver, we primed it with gu 

* poder; _—— we faften'd hs 


candle is immediately extin- 


| ſuffered in thro the water, 
. the focus falling on the pitch, would pro- 
F ld, Or Hua, ct. 


65 
«duce ſometimes bubbles, ſometimes 15550 
of heat, 
* able to melt it, if not alſo to make it boil 
We took a piſtol, and havi firmly ti 
the cavi 


** trigger to one end of a firing, the other 


being faſten d to the key in che cover of 


*. Our receiver: this done, we convey'd the 


% whole 8 the veſſel, which be 


«ing cloſed up, and emptied after the uſual 


e Of ry ight. | ©*© manner, we turn'd the key in the 
Laſlly, in other caſes, the light which was e in the cover, 
4 ted 46 the tri ' 


and thereby ſhortning the ſtring, pulled 
| and obſery'd, that che force 
% of the ws. dup the lock, was not ſenſibly 
* 

cock falling with its uſual violence; firuck 
as many, and as conſpic ous ſparks of fire, 
as, for aught we could perceive, it did in 


the open air, Upon often repeating this - 
e .experiment, we could not ter- but 
that the ſparłcs of ſire moved upwards; down - 


of 


„ receiver 1. 


* wards, and lideways, as when out of the 
6 See his Recueil des Machines, p. 25, 26. 
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| mediately catches fire, and reſolves into a blue flame and acid fume. So 
amber, if kindled in the open air, burns almoſt wholly away, maintaining a 

fire and flame: but if the ame be diſtill'd in a retott, with a fire at firſt 

very gentle, but gradually raiſed to the higheſt pitch: it will firſt er a 

water, ſpirit, volatile acid falt, and an oil of different kinds; and at length, 
by the higheſt xe of fire, the whole ſubſtance will riſe through the neck 
of the retort, as 1 have often experienced. It follows therefore, that fire, 

either without air, or pent up with it, and reſtrain'd from motion, has very 
different effects, from what it is found to have under other circumſtances, 
And diffe- 30. The ſame fire, as applied in different degrees to the ſame object. 
rently accor- has very different effects, as we find by experiments. - For if the white of 
ding toits a new-laid egg be put in a clean open veſſel, and kept in a degree of heat, 
t denoted by 92 degrees on Fabrenbei/'s thermometer, it will in a ſhort time 
be turn'd into a thinner, ſanious, fetid, putrid liquor, incapable of being 

again coagulated by the heat of boiling water; and at length becomes a vo- 
latile fetid alkali : but if the ſame white of egg be kept in the zooth de- 

gree of heat on the ſame thermometer, it quickly turns to a white, ſolid, 
eiche, inſipid maſs, and yields plenty of aqueous, inodorous, inſipid fume, 

leaving at bottom a hard, brittle, pellucid, inſipid, inodorous matter, which 

will remain immutable for many years. Again, the ſame white being put in a 
* glaſs retort in 400 degrees. of heat, yields phlegm, ſpirits, fetid oils, 
volatile, alcaline, oleous, and fetid ſalt, with a black coal which ſwells 
_ exceedingly by the fire. There would be no end, were I to rehearſe all 
that might be ſajd of the nature and power of fire. It may now ſuffice to 
give a ſhort recapitulation of the doctrine laid down in the foregoing arti- 
cles; as that fire, diverſified according to all the preceding conditions, may 
produce moſt of the effects obſerved in nature, we mean as a concurrent 
cauſe z vis, it may change coneretes, both in their figures and cohefians, 
bur fo as that the diverſity of concretes will hereby produce different things; 
it being never obſerved, that fire can produce the fame: things from different 
ones, but only certain definite things from certain bodies, and theſe alfa diffe- 

rent according to the order, degree, and manner of application of the fire. 


| Of the Da aod Regulation of Fire in ce. 


1. IT remains now to ſpeak of that knowledge of fire, conſidered as preſent - 
"Fo 1 and acting in any given place, which is requiſite in a chemiſt, to enable 
him to raiſe, direct, maintain, and apply the degree of fire neceſſary to pro- 
duce the deſired change in a given body. This part of knowle indeed 
is delivered by the antient chemiſts, but has been brought almoſt to per- 
fection in our days, fince the way has been found of applying M. Fabren- 
bei!'s excellent thermometer to this purpoſe. The antients teach, that the 
wer of fire may commediouſſy be divided into four different degrees, 
Which they hold ſufficient to the practice of their art, but fay little very 


diſtinctly on that head; nor have the generality of moderns added any 


thing oonſiderable to their dodtrine. Our endeavour will be in what follows © 
to reduce the rules of art to more natural principles. N 


F 4 
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2. The firſt. degree of fire then is that which in nature perforras the of- Th « 


4 * 
PA - 


beit's thermometer is denoted by one, and ends at 80 degrees ; ſince, in 
this whole” interval, we find certain plants give indications' of life and 


wth, Thus in the ſevereſt winter's' cold we find the bitter moſſes grow- 


the fir, juniper,. oriental larix, cedar, pine, fe · ti id 
ever-greens, maintain their verdure during the molt pinching froſt : the like 
holds of corallines, earth-maſſes, black hellebore, hepatica, the Leneoiarn 
narciſſus, the winter aconite, helleboraſter, and others, which will ſhoor, bloſ- 
ſom, generate, conceive, and bring forth under the ſevereft cold, which is 
unable to check their conjugal heat. In fine, were we to rife from the low- 


ing on the barks of trees; and what is ſore, they only grow at ſuch times x 


& 


eſt to the higheſt pitch of this degree of hear, and then "rehearſe all th 


+ 


ſpecies of known plants, we ſhould find ſome which arrive at their utmoſt 


reogth in every ot or degree of the heat above-mentioned. - 


3. Hence it appears : probable, that a chemiſt, by duly conducting this 449 in. 


7 


degree of heat in an artificial ſtove, might imitate” the heat which nature 
makes uſe of in the production of plants; proceeding by, gentle degrees, fo 


as to cheriſh, not deſtroy them. To raiſe this degree, let a furnace be made 
and on this ſet a, veſſel full of water, to which a thermonſter being ap- ww 
> 


plied, may by its riſing and falling indicate the degree of heat require 
then placing glaſs-veſſels in the water thus temper'd, put the bodies there- 
in, which are to WO. the action of the fire: 'tis very "probable this 
degree of fire would be fitteſt for impregnating of oils with any excellent, 
ecious, vegetable ſpirit without * Thus, to communicate the 
Tre. ſcent of roſes to a_ given oil, the beſt method ſhould ſeem to 
be to take pure, inodorous, inſipid oil of olives, and put it in a tall clean 
chemical fire, and digeſt it in a heat of 56 degrees with roſes, gather'd juſt 
a3 they open in the morning; by ſuch means the warmth will unite the 


ſpirit of the roſe with the viſcidity of the oil, in the moiſt intimate manner, 


and exhibit an highly odorous balſam. The application of a ſimilar degree 
of heat would impregnate alcohol with the fineſt fpirit of ſaffron; a leſſer 


degree ſcarce. ſufficing to extract this ſpirit from its body, whilſt a greater 


will diffipate the more volatile part of the ſame ſpirit. Few conceive the 


juſtneſs of this method; and yet tis certain ſeveral incomparable ' medicines 
are thus 8 merely by a cautious management of the fire; which are 


y oF N 
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uterly loſt if the fire be raiſed beyond the proper degree. 


avid, 155 ife - tree, and other 
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fice of vegetation in plants, and whereby chemiſtry imitates, or does the Are, viz. The 
like. This commences from the higheſt of cold, Which in Fabren- . 


DR 


4. The ſecond degree of fre may commodiouſly be taken from the 723. — 


heat which ordinarily obtains in an healthy man, and which may be degree. 


ſuppoſed to commenſe at the 4oth degree of the thermometer, and end 
about the 94th. Within this compaſs animals may hve and ſubſiſt; chat 
is, if their juices be of any degree of heat within theſe bounds. The vital 
juices of ſome inſects have indeed a very fmall degree of heat; and 1 have 
fecundified eggs by a viſcus to the lender branches of trees, ſhould have 
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when every body would have imagined this whale race of worms tnuſt have 
been defroy'd_ by fo ſore a fro yer as ( of the ſpy ap 
'v 4. 13 I . 5 7 1 3 
proach'd, we found them creep out of their ovula; and conſequently” they 
muſt have bore the whole ſeverity of the ſeaſon without harm. 80 fiſhes, 
both of the river and ſea kind, which have gills inſtead of lungs, live in a 
watery medium, which. is only 34 degrees hot; and conſequently their bo- 
dies are reduced to the ſame temperature; yet they can bear any heat 
from hence to the 6oth degree, and ſomewhat further : but fiſhes that are 
furniſhed with lungs, as alſo all breathing animals, conceive a greater heat 
of their juices, which, when healthy, are. found about 92 degrees hot; 


- 


4 


; And it's aſti. for which reaſon we limit this ſecond degree of fire between 33 and 985 
the fer- 


degrees: within which compaſs the vital functions of all animals, 
mentations of vegetables, and the putrefactions of animals and vegetables, 
as well as all generations, geſtations, incubations, births, nutritions, Ge. 
of animals are performed. This degree is uſed by the beſt chemiſts for 
making elixirs, volatile alcaline ſalts, both ſimple and oily, alſo tinctures, 
ma BE digeſting of the philoſophical mercury for the firſt preparation of 
BR TT ET oo TT ⁵ 

| The third degree of fire is that which extends from 94 degrees of 
the thermometer to 212 3 at Which laſt, water uſually boils. In the whole 
.compaſs of this degree the water and native ſpirits are ſeparated from all 
vegetables and animals, and the remainder drying, becomes durable, and 
almoſt immutable ; the eſſential oils of plants thus become volatile; but the 
ſalts and oils obtainable from the recent. juices of animals, ſcarce riſe with- 
in this degree, but rather dry into a thick, hard, brittle, infipid, inodo- 
rous matter, which remains unchang'd for many years; by which appears 
the falſhood of that uſual opinion, that volatile, alcaline, and oily falts 


ate generated and found in the healthy bodies of men, with this degree 


of heat. All diſtil'd oils are prepared, and alſo all diſtillations of medicated - 
waters from vegetables are made in this; and the ſanguineous and ſerous hu- 
mours of animals coagulate by boiling water into ſciffile maſſes; all their 
ſolid my are deſtroyed and turned into a thick tenacious liquid; conſe- 
quently all animals are quickly deſtroyed therein. 


6. The fourth degree may be taken from 211 to 600 degrees on We 


mometer; within which latitude the diſtillation. of all oils, ſaline lixiviums, 
quickſilver, and oil of vitriol, is performable. Within this alſo lead and 


tin will melt and mix together; oils, ſalts, and ſapo's both of animals 
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and vegetables, become volatile and acrimonious, tending more or leſs to 
an alcaline nature; their ſolid parts dry up, and burn into à black coal. In 
fine, all theſe matters are utterly deſtroyed, have their nature chang'd, and 
loſe their proper powers in this degree of heat: and foſſile ſulphur and fal 


* 


ammoniac are ſublimed by the ſame. 


7. The fifth degree is that wherein the other metals melt, and which com- 
mences from 600 degrees of the thermometer, and ends where iron is held in 
a ſtate of fuſion. In this degree moſt bodies are deſtroyed z bur glaſs, gold, 
filver, copper, and iron, remain long unchang*d ; all other fixed bodis, 
he ot in this degree: the fixed falts of 


grow 


vegetables and foffils melt 
r 


i e 


that vis unita fortior. 


the fite its power will be four times 


eter 2 


r TRY. 


are deprived: of moſt of their oils, and raiſed further and further to- 
wards an alcaline acrimony, and thus with ſand or flint turn to glaks 3. in this 


lime-ſtones calcine, and all other bodies vitrify, or become volatile, and. 


diſſipate in the air. * 


TT A FS; ; . f 
8. The ſixth and laſt degree of fire is that made either by a burning lens Th fixes. 
or a ſpeculum, which ſcarce any ſubſtance is able to withſtand, and gold | 


itſelf becomes conſiderably. alter'd thereby: concerning this degree of fire 
conſult Homberg's, | Hariſoeker's, and Hillette's experiments; as alſo what we 


have already delivered in the courſe of this hiſtory. Its. uſual and almoſt 


univerſal effect on all bodies is their vitrification 3. hence 2 it down, 


that the ultimate effort of any fire. hitherto. diſcovered is to vitrify all fixed 


bodies. This the antient ſages of Aſa ſeem to have been apprized of; as. 


they relate in their predictions, that the whole world ſhould at length pe- 
riſn by fire, and be turned into tranſparent. glaſs. Thus much at leaft we 
have ſufficiently made out concerning the degrees of fire; human under- 
ſtanding being unable to fix its ultimate limits. It will now be neceſſary 
to ſnew how, a fire may be xraiſed, and maintained in any given degree ; upon 
which the whole art of the chemiſt immediately depends. i 


9. In reſpect of this we obſerve, that it is much more difficult to pre- How 7 dier 
ſerve a great degree of cold for a long time, than to maintain a great degree i 4199 the . 

n n 4 2 38 f. iently | egree of beat, 
an equal continuance}, as ſufficiently appears from the works of 4% 9 


glaſs· men, forgers, and founders of metals, c. No the way to „ , 


LT: 


of heat 


guide and moderate the fre, is firſt by making choice of ſuch 9 


the fewels above rehearſed, as is fit for raiſing the requiſite degree 
fire. Alcohol affords a very feeble but equable flame, which may eaſily 
be guided by the lighting a greater or Teſs number of wieks: for the re- 


quiſite degree of fire being ſettled, there remains nothing but to light a 


lamp furniſned with a ſufficient number of wieks to raiſe the thermometer 
to the degree deſired. After alcohol follow other light, de and ſpon- 
ey. fe wels, as hay, ſtraw, | ruſhes, dried leaves, hair, 


roſin, ſulphur, and other combuſtibles prepared from theſe; then the thick- 
hard heavy woods, not over dry, and the coals made from thence; and laſtly, 
red-hot metals and pit cal. 1 e 


: : ; 0). © 39774 3 ; ER ; T2» i 3 7 42 L 
10. A different degree of fire may alſo be rajſed, from the :Joweſt to 4 gu- 


% 


the higheſt, by the quantity of the fewel applied; ſince if a great heap of. 


this be thrown on and kindled together, the fire produced thereby will be 
proportionably greater and ſtronger; it being a rule here, as every where, 


11. The degree of 


* 


to be changed, according to the diſtance at which the fire is applied to it, 


by reaſon the heat neceſſarily diminiſhes as that diſtance is greater. Some 
philoſophers having im agin'd, that this diyerſity might be reduced to a 
ſimple law; as holding i One? of corporeal qualities decreaſe in a 
reciprocal ratio of the ſquares of the diſtance, from the centre of the body 
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But to admit this 
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which exerts ſuch quality; e e that at a double diſtance from 


a i 6 eathers, ſaw-duſt, 
barks, chaff, bran, c. and after theſe, oils, tallow, wax, camphire, pitch, 


beat produced, alſo differs, with regard to the object 4 * 
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ſhould firſt be certain whether the fire itſelf, when collected into leſs ſpace 
does not acquire ſome new powers, which do not depend on the mere num- 
ber of the fiery particles, but on ſome other power zrifing from their cloſer 
contact. If, this be conſidered, we ſhall find it true, that the nearer the 
fire, the greater always the heat; but that the law of ſuch increaſe or de- 
creaſe is very different from the general one firſt laid down; fince in mak. 
ing experiments with care, we find a ſudden great diminution of the force 
oa fire at a very ſmall diftance from the body that ' emits it, which - diminu- 
tion increaſes, the further we recede from the fire, tho* 'not in the ſame, 
but a leſs proportion. From whence it appears probable, that the particles 
of fire, beſides that power which they have in acting on any other bodies, 
7 | have ſome other power ariſing from a relative motion produced by their 
af being very near each other. For as Grimaldi and Sir [/aac Newton have 
a obſerved, that the particles of fire, when ready to ſtrike | againſt opake re- 
flected bodies, acquire few motions by the vicinity of ſuch bodies; thoſe 

particles may perhaps acquire ſomething of the ſame kind by their vici- 

nity to each other: but of this matter we have ſpoke more fully above. 

y agitatim 12. Laſtly, the degree of fire may be modified by ſhaking, ſtirring, and 
and compre/- compreſſing its fewel, or the airy vault ſurrounding it: Theſe make a great 
fem: increaſe in the violence of fire, and the greater as they are ſtronger, pro- 
vided the vault be not deſtroyed by them, as we have above explain'd : 

and ſince we have no more commodious and cogent way of producing this 
agitation and compreſſion than by blowing, or driving a ſtream of air upon 

the fire, bellows hence become of extraordinary uſe to preſs the air cloſer 

againſt the ſurface of the fire, and hereby ſhake the fire compreſſed under 

it ; as. has been already ſhewn in ſpeaking of this aerial vault around a 

kindled fire: where we likewiſe obſerved, that if the blaſts of a great num 

ber of forcible bellows were directed from different parts of the circum- 

ference, around a fire to the fame point in it, its power would be directed 

with ſtill greater violence upon an object placed in fuch point, and con- 

ſequently make a greater alteration therein: this attifce is accordingly 

uſed by refiners and aſſayers, When they require the higheſt degree of fire. 


Fe The figureef 13. To theſe may be added, a fifth method of ordering the degree of 
ir the furnace. fire ; viz, by means of the arched figure of the furnace, diſpoſed to reflect 
3 | the fire, and collect it into a given place of the focus (). A: 
14. To fay no more; if the five above-mentioned helps be applied 

at the ſame time, we ſhall have the greateſt poſſible degree of vulgar fire. 
Conchyfien of 15. Theſe are the chief matters which I had to deliver concerning the 
mag on ine of natural hiſtory of fire, as it is concerned in chemiſtry. They have coſt me 

indeed much labour; to what purpoſe I muſt leave to others: but thus 
much I think I have fully ſhewn may ſafely be inferred hence, that a fire 
of the ſame definite fewel, degree, and manner of application will always 
have the ſame effect, on the fame object, whether it be to ſeparate or 
f | combine; and that unleſs thoſe conditions be firſt accurately afſign'd, no- 
1 thing certain can be concluded concerning the action of fire on bodies; 
1 conſequently, chat in deſcribing chemical operations, the greateſt care muſt 
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always be taken to be very preciſe on thoſe heads, which accordingly we have 


been very ſollicitous to do thro' the courſe of this chapter. By ſuch means 


regular with others. The degree of fire, then, is always to be expreſſed, 
as alſo the ſucceſſion of degrees, the fewel it is ſupported by, with the 
weight of the atmoſphere, its warmth, motion, wind, or blaſt; and laſtly, 
the object itſelf: this will prevent a perſon being led into error, who ſhall 


undertake to imitate the ſame. 


might the art of chemiſtry be reduced into a ſcience equally certain and 


16. To the whole, we may. add a few circumſtances relating to the nature 447'time/ 


of fire; as that fire does not want air, nitre, fewel, ſulphur, or any other articles to ther 


body. The true naphtha catches fire the eaſieſt of all known bodies, at a eg of re. 


_ conſiderable diſtance from the flame; and the like holds of the pureſt 
| Herne gp (p). Bodies ſmear'd with this 1 of naphtha, and then 


indled and thrown under water, continue ſtill to burn (2). Naphtha 
will kindle by the flame of a candle, even placed in a lanthorn, and thus ex- 


cluded from any contact with it (r). Gun- poder being encloſed in a ma- 
chine, which water could not penetrate, and a clock encloſed together 


with it, which ſhould at a certain time, by ſtriking a flint againſt a ſteel, ſet 
fire to the powder, and the whole being let down to the bottom of the ſea, the 
powder was accordingly kindled there, a great rumbling noiſe heard, and 
a thick ſmoke raiſed from the ſame, but no flame (s) : An experiment very 
conſiderable, and which may afford matter of much ſpeculation. Sibbald 
relates ſomething ſtill more ſingular concerning the lake Strath- Erith, whoſe 
water never freezes, even in the ſevereſt cold, before the month of Fe- 
bruary; but often afterwards, even with a ſingle night's froſt, will be co- 


ver' d with a ſtrong ice (t). This ſeems to argue, that as the heat increaſes in. 


one place, it increaſes the cold pro rtionably in another; which is fur- 

ther confirmed from a remarkab 

freezes, even in the coldeſt ſeaſon (4). And the ſame is till further con- 
firmed, from what is related by the Abbot Baiſſo!, and du Hamel (x); viz. 

that about five leagues diſtant from Veſuntion in France, there is a cave three 

hundred paces deep, which, in a hot ſeaſon, yields more ice in one day's: 
time, than the carts and mules can carry off in eight days; being often found. 


to riſe to four feer thickneſs ; whilſt in the winter-time it ſhows only a thick . 


vapour, with a rivuletrunning in the middle; which rivulet is always frozen. 


in ſummer. When the vapour appears in this cave, it is looked on as a. 
certain prognoſtic of rain ſpeedily to enſue. So we find in green-houſes: - 


and ſtoves, where plants are kept inwinter, that the. more the heat is increaſed: 
in ſome places, the more ſevere is the cold in others, where the fire cannot 
reach. So in the ſmelting-houſes for iron and ſmiths forges, the more vio- 
lently the fire burns, the greater cold is found in the adjacent places. 


* 


p % Feurn. des Scav. 1696 p. 555 


q) Journ. des Scaw. 1683-p. 104% bridged. V. Il. p 335. 

r) Philef. Tranſad#. 100, p. 188. (x) See Fourn. Scav. 1686. p 336. & Hg. 
) Sinclair. de Aer. Gravitat. p. 31. Acad. Scient. p 257. | 
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obſervation of a little brook which never 
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tn) Phil. TranſeB. Ne. 56 p. 1139. 4 


17. Thus much for the nature of that wonderful cauſe, which the Creator 


has lodged in the univerſe, with a power of exciting ſuch motions in bodies 


as are neceſſary for effecting thoſe great alterations, every where found 
throughout the world. I here leave the matter, after having examin'd it 
with my utmoſt endeavours, to be further purſued by others. There are 


infinite things ſtill remaining to be diſcovered in it, which may afford room 


for ſagacity and beneficence to find out and impart to mankind, in order 
to enable them more fully to underſtand and adore the power and wiſdom 
of the Creator, from a clearer view of his works, 
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1. UR next ſtep is to treat of air, whoſe action and concurrence Air, bow to 
| are uſed in moſt of the operations, both of nature and art; con- be enquired 


7 its properties and powers are to be thoroughly under- . 
ſtood, in order to a knowledge of the manner wherein phyſical alterations 
are made. But as this is more compound than fire ieſell, its nature accord- 
ingly becomes more difficult to inveſtigate ; ſo that to get an inſight into 


its hidden properties, we muſt ſet out as if we were utterly ignorant of it; 


and proceed with the ſame caution as we have already done in the diſcovery 


of fire. — By air, then, we mean a fluid ſcarcely perceivable by our ſenſes, 


and which only diſcovers itſelf by the reſiſtance it makes to the velocity of 
moving bodies ; or by its own vehement motion againſt other bodies, called 


wind (y). This we find by experiments is every where incumbent over the 


(3) Mr: Boyle conjeftures the atmoſpherical 
air to conſiſt of three different kinds of cor- 


pauſcles: the firſt, thoſe numberleſs particles, 


which, in the form of va; ours, or dry exha- 
lations, aſcend from the earth, water, mine- 
rals, vegetables, animals, Sc. in a word, 
whatever ſubſtances are clevated by the cele- 
ſtial, or ſubterraneal heat, and thence diffuſed 
into the atmoſphere. I he ſecond may be yet 
more ſubtile, and conſiſt of thoſe exceedingly 
minute atoms, the magnetical effluvia of the 
earth, with other innumerab'e particles ſent 
from the bodies of the celeſtial luminaries, and 
cauſing, by their impulſe, the idea of light in 
us. The third ſort is its characteriſtic and 
eſſential property, we mean permanently elaſtic 


takin ord ou; for the obtain 
2 production g 


uantity of that fluid from bodies 
wherein it Gid not before appear either at all, 
or in ſo great plenty; though perhaps ſome 
of his experiments may argue a new and real 
1 of air in the ſlricter ſenſe of the 
« Among the ſeveral ways of producing 
« air, the fitteſt for practice ſeem to be fer- 


„ mentation, corroſion, and the diſſolution of 


<* bodies, by the boiling of water and other li- 
* quors; by the mutual action of bodies up- 


on one another, eſpecially ſaline ones; and 
** laſtly, by analyzing aud reſolving certain 


* f | 5. 


» Boyle Abr. vol. III. p. 16, 17. 1 


1 Optics, P+ 317. * | | 3 24 ; 


ſurface 


© I have found that various, ſolid, and mi- 
*.neral bodies, unſuſpected of elaſticity, being 
< plunged in corroſive unelaſtical menſtrua, 
© will, upon a comminution of their 
« parts, afford, in the conflict, a conſiderable 
» 1 of permanently elaſtic air 1. 

Sir / Newton ſhews that gun er bs 
rates air; i. e. by exploſion it goes off in a 
flaming ſmoke, or red-hot exhalation, conſiſt- 
ing chiefly of the ſpirit of nitre, rarified by the 
accenſion of the ſulphur and charcoal, and 
driven off much after the manner of waterout 
of an eolipile ; the volatile ſulphur, at the 
ſame time, and the fixed body of nitre, join- 
ing with it, and increaſing the effect J. 


Some of the later authors divide air into 


tranfient or apparent, and permanent or real: 
for that all which dppears to be air; does not 
continue ſuch, is evident hence, that if an 
eolipile of water be ſufficiently heated, and 
ſuffered to expel the particles of air by its a- 

ueous vapour; this will afterwards be forcibly 
driven out in a large quantity, like the blaſt of 
a pair of bellows, and occaſion a ſharp, whiſt- 
ling noiſe againſt the edge of a knife conve- 
niently held thereto : yet ſuch a vapour, tho” 
whilſt the motion laſt it reſembles air, ſoon 


„ to the ſtructure of the particles of 
* air. They might be | to the 
* ſprings of watches, coiled up and endea- 
; 2 7 i Ce C2 3 vouring 
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ſurface of our earth: in this mankind live; this they continually W | 


and are neceſſarily every moment inſpiring and exſpiring to ſupport lifes 


ſo that all aſſiſtances of art, excluſive of the help of air, would be of no uſe 


to its preſervation (z.) 


* 


vouring to reſtore themſelves ; to flocks of 
« wool, which being compreſſed, have an ela- 
* ſtic force; to ſlender wires of diffe ent ſub- 
< ſtances, conſiſtencies, 25 i and thickneſs, 
in greater curls, or leſs, near to or re- 
moter from each other, &c. yet all conti- 
nuing ſprings, expanſible and compreſſible. 
Laſtly, they may alſo be compared to the 
thin ſhavings of different kinds of wood, 
variaus in their lengths, breadth, and thick - 
nefs *.' To 

(z) In an expreſs treatiſe on the wwho/e/ome- 
ne/s and unwholeſomeneſs of the air, Mr. Boyle 


„ a 4 „ „ „ 


makes appear, that it depends 3 on 
ter- 


che impregnation the air receives from ſu 


raneal effluvia, a cauſe generally overlook'd 


by phyſicians ; of which he diſtinguiſhes di- 
__ kinds, viz. ordinary, which are almoſt 
conſtantly ſending up; extraordinary, which 
riſe but at certain times. Theſe, again, if the 
come at ſtated ſeaſons, he calls geroidical, if 
uncertainly, fortuitous or irregular. ; 
In the general, tho' the wholeſomeneſs of 
the air in ſome places may bechicfly due to the 
wholeſome expirations of ſubterraneal bodies ; 
yet is the air depraved in far more places than 
it is improved, by being impregnated with 
mineral expirations. Indeed, among the mi- 
nerals known to us, there are many more 
noxious than wholeſome; and the power of the 
former to do miſchief is more efficacious-than 
of the latter-to do good ; as we may 2 by 
the ſmall beneſit men receive in point of health, 
by the effluvia of any mineral, or. other known 


foſſil, in compariſon of the great and ſudden 


damage that is often done by the expirations 

of orpiment, ſandrac, and white arſenic. 
Among the various ſorts of particles where- 

with the atmoſphere is replete, ſome, heſhews, 


may be ſo ſmall and ſolid, or ſo conveniently 


ſhaped, as to enter,many of the numerous ori- 
fices of the minute glandules of the ſkin, or 
at other pores thereof. Thus, tho' neither pa- 
per, nor a bladder, be pervious to the elaſtic 
parts of che air; yet may either af them be 
eaſily penetrated by other corpuſcles of the at- 
moſphere: and that excellent author has pre- 
d a dry body. which being incloſed in 
either, would, without wetting or diſcolouring, 
or any way ſenſibly altering them, paſs'ip a 
trice thro" the pores — in ſuch plenty as 


 ® Boyle Ar. Vol. III. p. 17. 21, &c. 


to exert a manifeſt operation on bodies placed 


ſeventy years together. 


2. 
4 % 


at ſome diſtance therefrom. 
This is confirmed from the ſudden check 
almoſt every ſummer given to the plague at 
Grand Cairo: for, ſince morbific cauſes ope- 
rate more effectually than curative ones ; it 
ſeems more than ee that exhalations aſ- 
cending from under ground, may produce peſ- 
tilential fevers, and the plague itſelf ; ſinee the 
corfuſcles which impregnate the Eg yptian air 
upon the ſwelling of the Mile, put a ſpeedy 
ſtop not only to the contagion, but to the 
malignity of the plague, aſſiſted even by the 
ſummer's heat, which there is exceflive. 
Tis very probable, that moſt of the dif. 
eaſes, which even phyſicians call zew, are 
cauſed either trincipally or ſecondarily, by 
ſubterraneal ſteams. x 1 
Indeed, there may be noxious minerals in a 
country, without being often able to produce 
peſtilences: they may lie in beds ſo deep, that 
even a ſmall earthquake ſhall not reach ſo far 
downwards as to affect them; tho' a more vi- 
olent ſhock may. And hence we may account 
for the plague's raging in ſome parts of Africa, 
once in thirty, or once in a hundred years ; 
ſince there may be periodical paroxyſms, or 
grand and vehement commotions in ſubterra · 
neal parts, tho* not yet obſerved in them. A 
late judicious French hiſtorian records, that a 
very pernicious diſeaſe, of the nature of a 
cholic, reign'd in France every tenth year, for 


? Mexzeray relates, That the plague, 


4 which n'd in France in I 
and which was ſo contagious 8 


village, or even an houſe, eſeape uninfected, 
p peg Hee ub before, = the kingdom, 
of Cathay, by a vapour moſt horribly fetid, 

and breaking out of the earth, le kind. 


of ſubterraneal fire; which conſumed and 


devoured above two hundred leagues of that 
country, even to the very trees and ſtones; 
and infected the air in a wonderful manner. 
He adds, © that from Cathay it paſſed into 
* Afia and Greece, thence into Afric, and af. 
© terwards into Europe, which it ranſacked 

* thraughoutÞ+.” | 576" | 


And not but moſt new, con- 


tagious, dean dib abee Me: Boyle takes 
to ariſe from ſu ous Cauſes, 


+ Hiſt. de France, : . 4 (bY 
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univerſal, neceſſary, and moſt efficacious inſtrument, which nature is per- v ages. 


petually applying in almoſt all her works; for in this all the ſpecies of bodies 
are placed, in this they perform their motions, and exert the ſeveral actions, 
which ariſe either from the proper and peculiar nature and powers of each, or 


from the mutual relative powers between them. Nay, it will hereafter be 
ſhewn from experiments, that there is ſcarce any fluid, with whoſe particles 


air is not mixed; or any ſolid, from whence air may not be extracted by 
art; ſo that it would be very difficult to aſſign any known operation of nature, 


which is performed without air, excepting, perhaps, thoſe of magnetiſm, 


gravity, and the particular attraction and repulſion between the particles of 


ies, which ſeem capable of being performed without air; but for all the 


reſt, this inſtrument 1s indiſpenſably neceſſary: and ſor the operations of 
chemiſtry they are all performed in air, without one ex2eption-that I know 
of; unleſs alchemiſts imagine, that the matter of the philoſopher's ſtone, duly 


conſtant principle among them all, that nothing is a greater impediment to 
the maturation of this wonderful work than crude air; but this 2 0 
| of the 


and phy ce ae, if air be neceſſary to fire, it is alſo neceſſary to all the 
rformed by it; ſince without air, fire ceaſes to operate, nor can 


proper fewel, which is that uſed both by art and nature in moſt of their 


works:; and for which, we have already ſhewn, by a great variety of argu- 


* 
4 * i 
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ments, that fu e is abſolutely required (a), 


: ͤ ( xad.w0 Yaut els IS 


| coldneſ of the air could ſo ſuddenly produce and Fob. Utenhowius takes notice of a cruel. 
| = z and it plague at Copewhagen ; which, tho it raged 
appear'd more probable, that the cauſe came among the Danes, ſpared the Germans, Dutch, 


Ve. 


_ 
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2. If we trace the order of nature, it will be found; that this air is an 4 aim! wni- 
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Ackuatei ani- 
mali, wvepeta- 


bles, and foſſils, 
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3. If we examine the moſt univerſal ſpecies or claſſes of bodies; it is evi- 
dent they every where require air, in order to live, grow, thrive, and act; 
for if life in theſe be only a motion of their ſeveral humours through their 
proper veſſels, a converting of other matters by ſome inherent: power into 
their own nature, or at leaſt the appoſition of ſuch matters to their own maſs, 
from whence ariſes an increaſe of their — z it does not appear that 
any one of theſe can ever be effected without the continual action and aſ- 
ſiſtance of the air. ET: „ 
4. The chemiſts will perhaps wonder to hear me alledge air as neceſſary 
in the ceconomy of foſſils, whoſe great er eee, of matter ſeems only to re- 
quire the action of fire to enable them to act, or undergo every thing that be- 
longs to this ſpecies of things; but the ſkilful enquirers into nature have 
long ago diſcovered that foſſils, even in the deepeſt mines, generate, mul - 
tiply, and are driven upwards; all which is performed by ſome peculiar 
power of the ſubterraneous fire: but then it is alſo evident, that ſuch 
lubterraneous fire, as perpetual as it is, is only retained, collected, and 
applied in ſuch places by means of air. It may be worth while to ſet 
this matter in a clearer light, in regard it has not hitherto been well ſtated, 
Air, Which is fluid, heavy, elaſtic, denſe, in proportion to the weight 
wherewith it is compreſſed, acts more ſtrongly by the ſame fire, in propor- 


tion to the denſity it has acquired; expands in proportion as it is freed from 


the compreſſion of weights; and rarifies in e e to the fire which acts 
on it: This air, we ſay, inſinuates into all bodies, penetrates into the very 
bowels of the earth, and more eſpecially exerts all its powers towards the 


this view compoſed that excellent piece of 


Suſpicions about ſome hidden 
fir. The difficulty, ſays he, we find in 
** keeping flame and fire alive, tho' but for a 
© litthe time, without air, renders it ſuſpi- 
© cious, that there may be diſperſed through 


pps of the 
e 


the atmoſphere, ſome odd ſubſtances, either 


of a ſolar, aſtral, or ſubterraneous nature ; 
on account whereof, the air is ſo neceſſary 
* to the ſubſiſtance of flame. And this ne- 
ceſſity I have found to be more confide- 
© rable, and Jeſs dependant upon the manifeſt 
< attributes of the air, than is uſually ob- 
« ſerved; for by trials purpoſely made, it has 
appeared that a ſmall flame of a lamp, tho' 
© fed perhaps with a ſubtile thin oil, would 
in a large receiver, expire for want of air, 
in a far leſs time than one would believe. 
And it will not much leſſen the difficulty to 
alledge, chat eĩther the groſs fuliginous ſmoke 
© ina ret ſtifled the "flame ; or that 
© the preflure of the air is regufüte to impel 
© up. the aliment into the Weicks; for to ob- 
© Hts theſe 'objeQtions, it may be obſerved, 


© that the experiment holds of ſpirit of wine 
kick, in the op 2 > a 
Bol Abr. 


air, Will burn 
V III P- 76, & ſeq. 


z inprobably of in to thrwhich ſeems foe. 


without any ſenfible ſmoke; and this 
any wieck at all' | 
Again, — It ſeems ſurprizing what ſhould 
* be in the air, which enabling it to keep 
flame alive, does yet, by being conſumed or 
removed, ſo ſuddenly render the air unfit to 
© preſerve flame. Tt ſhould ſeem, by the ſud- 
den waſting or ſpoiling of this fine ſubſtance, 
6 ror Ha N it be, that the eur, it is or 
4 m , in oportior 1 to e air it N 
0 708 antes uch ies virtue; for after the ex- 
tinction of the flame, the air in the receiver 
was not viſibly alter'd, and, for aught I 
© could perceive, by ſeveral ways of juin * 
© the air retained either all, or the 22 
< part of it elaflicty ; which rake bei 
© mo ; ne « 12 e in * ; 
This Undeſroye e ar. War A 
with the neceſſity of freſh air to the life of 
hot animals, ſuggelts a gp ſuſpicion of 
« ſome vital ſubſtance, if f way fo'call it, 
* diffaſed* through the air, 'whether it be a 
volatile nitre, rather Tome anonymous 


* 
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and if air be compreſſed into the ſmalleſt - ſpace, by the greateſt power 


centre thereof: Hence then it will always act more violently-in the earth, in | 2 


proportion as it is deeper and denſer, and more agitated by the fire, more | 7 
Win collected by this attrition of the air; and thus becomes the phy- _— 
fical cauſe of the ſtrong compreſſion, attrition, purification, and collection of . = 


homogeneous matters; whence it is, that the foſſils here produced are en- 


dued with the like nature. Nothing of this, therefore, could be effected 
without air; and hence we have a probate reaſon why thoſe bodies are 
only generated there; but of this we ſhall have occaſion to ſpgak hereafter 
all we here intend to ſhew is, that the preſence and active power of air are 


neceſſary in all the operations of nature. e 12 
5. Nor need we expatiate on the power of air upon vegetables and plants; 12 neceſſity to 
it being known, by the moſt acurate modern experiments, that no eggs of of 2 . 
animals, or ſeeds of vegetables, however mature and prolific, will, if kefft "5 
without air, ever breed or produce their embryo's, even thqugh they be h go 
cheriſhed with the proper brooding heat. Thus even the ſmalleſt plants, 
for inſtance moſſes and weeds floating on water, immediately die in a place | 
where there is no air, or even when the air ſtagnates, and is at reſt: and | 
the ſame holds true of all animals, even the minuteſt inſe& : ſo great is the [ 
dominion of the air over all things. = „ i 
6. An exact knowledge of the air, therefore, comprehending its active 4% *now/dge | 
properties, is abſolutely neceſſary, both to a chemiſt, a phyſician, and a . | . 


philoſopher, in order to underſtand the productions both of art and nature; | = 
one of the chief cauſes and agents wherein is ſome innate property of air, = 28 
no where elſe exiſting,” ng TOUT, TO TEPHRGI4EY Ox TAR 5 

7. In the mean while, there is not perhaps any body more difficult to be 7he d;ficulty of 
perfectly underſtood, in regard it does not of itſelf, and by its own nature, enquiry, 


affect the organs of our ſenſes, by reaſon doubtleſs of its great ſubtility, 


which eſcapes the groſſneſs of our nerves; ſo that even the moſt perfect 
microſcopes diſcover nothing in it. What renders it ſtill more difficult to 
underſtand, is, that it contains within it various kinds of other bodies, ſo 
that we ſcarcely find any fluid in nature, compoſed of ſuch a variety of dif- 
ferent. ingredients; and it will be ſhewn in the courfe of this chapter, that 85 1 

there is ſcarce any ſpecies of bodies, ſome parts of which are not found 9 

cn in the air; gold itſelf, though one of the leaſt volatile, not ex- 65 
cept nts wg? 3 "ney 1 30.4 prone FEA en e 
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8. Hence, the more neceſſary it will be to examine all its properties di- How 19s * 

ſtinctly and ſeparately, taking care not to admit any confuſion therein; and Ven d. 

after each of them has been thus ſeverally confidered, it only remains to 

collect all the obſervations into one aggregates and we ſhall have as juſt a 

knowledge of the nature of air, as the ſubject will admit. oe 
9. The firſt 2 . which appears in the conſideration of air is its flui- 7" 1 

dity. This indeed is fo effential to air, that we do not find any inſtance” 

wherein "it Wiks aver taken ten ie —8 

10, Tis obvious, that in the keeneſt froſt,” when every thing elſe con- G 

geals, air ſtill remains fluid; ſo in a cold, 40 degrees greater than nature | 

ever made, the air has been found fluid, though exceſſively conſtringed ; 


I 2 45 s 
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or weights, it ſtill remains equally fluid, and when the compreſſion is abated, 
returns to its former fluidity, . Among a great number of experiments, 
wherein I have mixed a great variety ot liquors, and by this means have 
procured a multitude of different coagulums ; I have never met ag 
inſtance, which ſhew'd that common air might be coagulated into a ſolid 
maſs. . Tis true, I have ſometimes obſerved, upon viewing the air at hoon 
in a cold clear day, a number of little corpuſcles floating in it, which ſhined 
by the ſun's rays, and even ſparkled by the different reſſection of theſe rays, 
as the little ſurfaces of the corpuſcles happen'd to change their ſituation ; 
but upon further examination, I have found that theſe were only little 

ebes or maſſes, formed out of particles of water diſperſed in the air, col- 


lected together, and as it were frozen into the form of a ſubtile floating hoar- 
froſt. So that if fire be able to cohere and conſolidate with other bodies, of 


which we have ſpoken in the preceding chapter, air would be much more tena- 
cious of its natural fluidity than fire itſelf. But to me it rather ſeems probable, 
that there are in nature two fluids, whoſe particles never unite. or cohere, 


either with themſelves, or with any other matters, fo as to form an homo- 


geneous maſs; and theſe are air and fire: though it muſt be remember'd, 
that this ſame air coheres with all kinds of known bodies, and thus con- 
ſpires as anelement to the compoſition of concretes, as ſufficiently appears 


by the great quantity of air, which ariſes from almoſt: all bodies, when re- 
ſolved into their elements, This the late philoſophers call, though perhaps 


with little propriety, factitious air: upon examination it appears, that this 
air is contained in all known fluids, and penetrates, together with theſe, 
into all the receſſes of ſolids, ſo as upon the coalition thereof, it is ſtopped 
and detained in their pores, as in ſo many minute bubbles, and at laſt, 
upon the diſſipation of the fluid, wherewith it was at firſt introduced, is left 
nes from whence it clearly appears, that the air here had not cohered or. 


united with the body, but only been detain'd or impriſoned therein; and 


accordingly, no ſooner does it find a paſſage, than it immediately flies out, 


and reſumeg its former nature. This may be further ſhewn from the inſtance 


of common water, when turning to ice, wherein a great quantity of air is 


Owing to its 
frene/s of 
parts. 


lodged, though inviſible z for as ſoon as the water begins to cohere, and its 
parts become cloſer applied to each other, wanting the power of fire, which 
is neceſſary to ſeparate the particles from each other, and hinder them from 
joining in their mutual natural embraces, the particles of air, intercepted 
between thoſe of the water, are unable to cohere, but are extruded out of 
the pores of the water, united with other aerial particles, and thus ſepara- 


ting from the water, gather into bubbles, and conſtitute a fluid air, as 


before. This ſhews, that the air did not cohere or coagulate, that it only 
remain'd intercepted, not alter'd; and the like being found in all othe 
caſes, we may lay down fluidity. as the firſt property of air. 
11. This fluidity of air ſeems, in the firſt place, owing to the tenuity 
of its parts, which are ſo exceedingly fine, as to be incapable of being ren- 
der d viſible by any microſcope; and yet they muſt be much larger than 
thoſe of fire, in regard they cannot penetrate metals, glaſs, ſtones, the 
cloſer woods, nor even good paper itſelf; and hence air may alſo be a 


1 y heory of CHEM ISTAT. „„ %s; 
cluded from many bodies, and cannot even paſs thro” the inviſible'pores l 
of ſome, that would admit of alcohol, wine, oil, Water, brine, Iixiviums, 
and alcaline or acid ſpirits; as appears from the ait pump experiments? 
for here the ring of leather, laid upon the braſs plate of the air - pump 5 
to ſupport the glaſs receiver, being preſſed upon by the edges of the af” SIDE 0 
and the air being extracted from its cavity, the weight of the atmoſphere 1 
preſſes the edges Cloſe to the leather; upon which, the external air will | _— 
not enter thro? the pores of the leather, under the edges into the receiver, | = 
but be intirely kept out: whereas if any of the above-mentioned liquors _ 
be externally poured upon the leather ring, they will ſoon be ſucked up 
by it, inſinuate themſelves under the edges, and get into the receiver: whic 
plainly ſhews, that even thick and viſcid liquors may eaſily enter, where air | 
vill not; and the ſame might be ſhewn by many other experiments. ©  _ - 
12. Theſe ſmalleſt particles of air, are fo eaſily ſeparated from each other, 7he kbricity 7 

that, in order to ſeparate them, even a leſs force is required than our ſenſes /e part. = 
can perceive; and this ſeparation js <qually eaſy in every direction. That 
air is ſo eaſily diviſible, any one may nd. by obſerving the motion of a 

ſmall ſmooth body thro? that fluid at reſt: thus, a needle may be moved in "i 
any direction thro the air that furrounds it; and the like holds in all other | 1 

ſimilar caſes: this 11 of air, I ſhall hereafter call its lubricit . 1 
13. Upon carefully examining into this property, it ſhould ſeem as if Their mutual 
there was a certain attraction between theſe particles of air, whereby they action. © 
ealily run into mutual contact, tho? of a very flight and ſeparable kind; | : 1 
thus, when à ſingle particle of air lies concealed in any fluid, we cannot 
perceive the leaſt ſigns of it; but if another joins it, we preſently perceive 
a little air-bubble made of the two; which bubble reſiſts its ſeparation by 
a certain tenacity : if another ſuch bubble or two be added to the former, = 
tis manifeſt they make a larger, that retains its peculiar magnitude and R 
ſpherical figure. This, it may be ſuſpected, is owing to the compreſſure 8 = 
of the ſurrounding fluid: and by allowing it to be ſo, it will follow, that | pw 
there is a ſtronger attraction between the particles of air and air, than | . 

between thoſe of air and the particles of the compreſſing fluid; and doubtleſs . 985 7 
the attraction betweentheſe particles is exceeding ſmall. Some might ſuſpect 2 
that repulſion takes place here, according to what Sir [aac Newton has 
ſhewn (5). This may be poſſible, and we ſhall treat of it below: in the 


As 


(5) The inſtance of air and vapours, which a denſe body: which vaſt contraction and =_ 
| ſeem to diſcover ſome. ſuch repelling power, * expanſion ſeems unintelligible, by feigning . . > 
that illuſtrious author brings as an argument the particles of air to be ſpringy and ramous, = 
of the ſame power being und in er bo- or rolled up like hoops, or, by any other | : - 
dies. The particles emitted or ſhaken means than a repulſive power.. _ 
© off from bodies. by heat or fermentation, The particles of fluids, which do not co- | ++" 
« /ays be, ſo ſoon. as they are beyond the reach here too ſtrongly, and are of ſuch ſmalineſs, . +: 
« of the attraction of the body, recede from as renders them moſt ſuſceptible of thoſe AA 
it, and alſo from one another, with great * agitations, which keep liquors ina fluor, are 
* ſtrength, and keep ata diſtance; ſo as ſome - moſt eaſily ſeparated, and rarified into va- 
to take above a million of times mors pour, and ie of the chemiſts, 


* times 
© ſpac did before, in the form of are volatile, rarifyin an eaſy heat, and 
2285 we „ D d d ; — © condenſing 


- 


- 
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Their miſci- 
bility with 
ethers, 


Whence its 
imperceptibi- 
ding. 


The Theory of CunMisTay.” 9 85 
mean time, we lay it down as certain, that theſe particles have a power of 
uniting into a ſpherical figure, and thus of long defending themſelves againſt 
the ſurrounding preſſure. JJC 

14. For, upon a cloſer examination of this attractive principle, we ſhall 
find that theſe particles of air, when ſingle, preſently inſinuate into, and mix 
themſelves with any liquor that is deſtitute of air, adhere tenaciouſly to 
it, and lodge quietly in the interſtices thereof; after the manner of ſalts diſ- 
folved in water: on the other hand, we ſhall ſee hereafter, that a large 


bubble of air, conſiſting of many aerial particles united, being placed upon 
the ſurface of a liquor. purged of air, reſolves into its particles, which be- 


ing thus disjoined, flip into the interſtices left in the liquid, without ever 
collecting into bubbles again, unleſs a freſh cauſe be applied. „ 
15. And hence we may underſtand the above-mentioned 'imperceptibility 
of air, with reſpect to our ſenſes: for we ſhould have had no notion of air, 
the ſubject we are PO without obſerving the motion of large bodies 
thro? it, and particularly of ſuch as have much ſurface, and are moved broad- 
ways: for thus we are preſently made ſenſible, that air by its ſtrong reſiſtance, 
is a corporeal ſubſtance : and as this reſiſtance increaſes in a duplicate ratio 
of the velocity of the moving body; tis manifeſt it may be prodigiouſſy 
augmented, For example, let any one attempt to move a thin copper- 
plate of a hundred ſquare feet, perpendicularly, with its flat fide forwards, 


| in a ſtill air, at the rate of 22 feet in a ſecond, and he will be ſenſible 


Tis abſolute 
gravity. 


of an almoſt incredible reſiſtance, which may eaſily be computed on M. 
Mariotte's principles. This is to be underſtood of the entire air as a com- 
pound, wherein not only light and ſmall bodies, but alſo large and heavy 
ones may float; as we fn by the flight of birds, and bodies carried away 
by the-winds. | 4 4 7 Bent 1 


16. The next thing to be conſidered of Air is its entire weight, 8 the 
e of the atmoſphere. Torricelli attempted to diſcoyer it ſtatically, 
in the year 1643 Otto Guerick confirm'd it by experiments, in the year 


4 condefinng with cold : but, thoſe which ar 
« groſler; and ſo leſs ſuſceptible of agitation, 


« cohere by a ſtronger attraction, and are not 


«* ſeparated without ſtronger heat, or perhaps 
* not without fermentation, and theſe laſt are 


the bodies, which chemiſts call fixed; which, 


being rarified by fermentation, become true 
permanent air; thoſe particles receding from 
one another with the greateſt force, and be- 
ing moſt difficuhly brought together, which, 
upon contact. cohere moſt rongly: 
And becauſe the particles of permanent 
* air are groſſer, and ariſe from denſer ſub- 


| * Rances than thoſe of vapours, thence it is 


16553 it was afterwards illuſtrated by M. Paſchal, carried further by Mr. 
Boyle, and finiſhed by M. Mariotte, in a ſet of elegant experiments; fo 
that at preſent nothing ſeems better eſtabliſhed in all phyſics (c). by 


K > . 


17. But 


* thattrue air is more ponderous than vapour, 


© and that a moiſt atmoſphere is lighter than 
a dry one. Optichs, p. 371, 372. . 
(c) We have ſenſible demonſtrations of the 
thing from experiment; thus the hand ap- 
plied ſo as to cover the öriſice of a receiver, 
upon working the air- pump, and thus with- 
drawing the ſubjacent air, ſoon feels the load: 
ſo exhauſting the air from a thin, ſquare glaſs 
receiver, the preſſure of the incumbent air 
eaſily burſts it: again, two hollow ſegments 
of a ſphere exactiiy fitting each other, being 
exhauſted of their air, and thus to the 
preflure of the external air, will ſaſtai 2 


17. But the comparative weight of air ſtill remained difficult to determine; 7 relarive 

ic appearing upon trial. that no two equal bulks thereof, taken at the ſame 874vi9- 
time at different heights, were equiponderant, but that the lower always 
weighed more than the upper; and this was found true, e. ge, bo: the 
ſurface of the earth, and proceeding to the tops of the hig mountains : 


he 
and even at the ſame place at different times, an equal bulk of air does not 
retain the ſame weight, but ſuffers a great variety. e the 
18. Again the atmoſphere in our climate, where-ever it has hitherto been The variable 
tried, is ſubject to great and almoſt perpetual changes with reſpect to its 5% / i: 
weight, which never remains the ſame long together. This difference is . 
chiefly found on the change of meteors in the air, which frequently happens: 
thus, the atmoſphere has a different weight upon the coming on of rain, 
ſhowers, miſt, hail, ſnow, lightning, thunder, coruſcation, alterations of 
the wind, ſtorms, whirlwind, droughts, and the changes of the aſpects of 
the planets : even the different ſeaſons of the year occaſion ſurpriſing changes 
therein; ſo that the conſtant, and ſucceſſive mutability, depending upon ſo 
many renewable cauſes, renders the atmoſphere ever variable in its weight: 
whence alſo proceed numerous effects about the furface of the earth, depend- 
ing chiefly upon the variable weight of the air, which is continually 5 
ing (d). We learn from careful obſervation, made and continued for the 
ſpace of 86 years; that the greateſt and leaſt difference, here in Europe, 
in this weight of the atmoſphere, is equal to that of 30 inches and +, and 
27 and of mercury in the barometer; ſo that the difference is about 


, 


2 r part of the greateſt weint. 
19. This frequent change in the weight of the air depends upon many Reducible ts 
different cauſes ; and as theſe cauſes are certain, they may be diſcovered by 
careful and accurate obſervations, ſo as to aſſign the reaſon of this fluctuation 
and uncertainty. Nicolas Cruquius has ſhewn us the way of bringing this 
matter to a certainty, in his meteorological tables, formed with great induſtry 
and exactneſs; where we ſee at one view, all the cauſes that contribute to 
increaſe the weight of the atmoſphere in every degree. It were to be wiſhed, 
that a proper inducement might encourage others to follow the example of 
ſo uſeful an inquirer into natural philoſophy. — 7 | 
20. It was alſo at length diſcovered, that the common weight of the air The eighe F 
about our earth, in a mean weight of the armoſphere, and in a mean tem- 9” jompores 
perature of the year, is to that of water nearly as 1 to 850; tho' this is 
to be underſtood according to the conditions above laid down, otherwiſe 
nothing certain can be determined about iti. 
e e „ D Oo EET ERC 0 TR 


of 140 pounds, ſuppoſing their diameter three ble influence on the healths of men. When 
inches, before they ſeparate: to ſay no more, the © the air, ſays Mr. Bojle, grows of a ſudden 
riſing of mercury in the barometer to the height * much lighter than uſual, the ſpirituous and 
of 28 inches, and of water in pumps, He, to aerial particles, plentifully lodged in the 
that of 32 feet, are inconteſtable proofs of the blood. will 1 (well that liquor, and 
weight of the air. See the writers on hydro- ſo diſtend the greater veſſels, and alter the 
ſtatics, Tau Wolfus, Gra veſande, c. manner of the circulation thro' 1 
 _ (4) Thus the difference of the air in point * veins and arteries; whence ſeveral changes 
of gravity may come to have a very may happen in che body. Hip. of Air. 
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the weight of earth, with a force equal to that which ſuſtains a perpendicular column 
jeu Hae of quickſilyer at the ſame height, it then ſtands at in the barometer; 
10 the bafeof which column is an horizontal plane, cutting a pyramid, whoſe 

4 vertex is in the center of the earth, and whoſe ſides. touch the horizontal 

limits of the body preſſed upon by the incumbent .atmoſphere : ſo that. 
this power may every where be exactly calculated, from knowing the height 


of the mercury in the barometer, and the quantity of ſurface preſſed upon. 
And hence it follows, that bodies, ſituated in the earth, ſuſtain a greater 
preſſure from the incumbent atmoſphere, the nearer they are to the center 


* 


their baſes in proportion to their altitudes; ſo that, if air be conſidered 
as an homogeneous incompreſſible fluid, we may eaſily compute in what 
proportion it preſſes upon bodies in any part of a perpendicular, tending 
from the ſurface to the center of the earth (e): but as the elaſtic property 
of the air greatly alters the caſe, we ſhall treat of its effect below. Hence 
all bodies, contiguous to the air, are never long preſſed upon by the ſame 
external weight; the preſſure varying almoſt every moment; thoꝰ the dif- 
ference in the ſame place never exceeds , of the whole, While the ait thus 
preſſes bodies with a different force, it is alſo repelled hy ſuch as are elaſtic, 
or have a natural power of expanding themſelves, or recovering their own 
bulk : whence all ſuch bodies, contiguous to the air, have a conſtant oſcilla- 
tion in their parts, correſponding TCA to the increaſe or decreaſe of 
the weight of the air ; and tho? this difference be ſmall, as never exceeding, 
ies yet it is always ſomething, and rag L It was obſerved in 
the hiſtory of fire, that the parts of bodies another tremulous vibration, 
depending upon the viciſſitude of heat and cold; and this, with the preſent, 
may produce conſiderable and conſtant effects: ſo that we muſt allow theſe 
two cauſes, viz. fire and air, productive of a conſtant internal motion in 
all the parts of elaſtic bodies. It may here be added, that on bodies ab- 
ſolutely ſoft, if any ſuch there are, or perfectly unelaſtic, as water for exam- 
ple, which cannot be compreſſed by external weight, the weight of the at- 
moſphere cannot act by any increaſe, or diminution. of its weight, and con- 
ſequently ſuch bodies will hence have no tremulous motion in their 80 5 


of the earth: for, it appears from hydroſtatics, that fluids preſs upon 


$ 


(4) © The atmoſphere in its free ftate may * ſquare, and height 31 feet, wilf weigh 2232 
© be conſidered, as if it had once been water, pounds; and ſince the ſurface of FT earth 
covering the earth to the height of 31 feet; contains 3711. 1 oooooo ſquare feet, 

but afterwards exceedingly rarified, expand- * the product of theſe two ſums, which is 
© ed, and converted into what we call air; 8.283889. 440000.000000 pounds, gives the 
© which, tho' in fakt it poſſeſſes a larger ſpace, * quantity of water, and conſequently the 
© has not a greater weight than water of the * quantity of air required.” Paſchal, Trait de 

height of 31 feet; now it is eaſy to com- I Eguilibre des Liguturs. 5 5 
pute what quantity of water would every way ence, when a column of quickſilver, zo 


© ſurround the earth to that height, which inches high, is ſuſtained in the 0 
gives the whole weight of the air; for, it frequently happens; a column of air, that 
1 Foe a cubic foot of water 'weighs ſeventy preſſes upon an inch ſquare near the ſurface 
two r a priſm thereof (to uſe that for of the earth, maſt weigh above 15 avoirdupois 


* 


* the ſeQor of a ſphere) whoſe baſe is a foot pounds. A. ibid. 


1 


but then, as fire acts more upon” ſuch bodies than upon any others, it is 
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plain, that the. force of fire is much more general in this reſpect chan chat 
„ % 16 1 42 61 oy 1-FT 1 | 3 
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22. It may be proper, with regard to chemiſtry, that we next conſfidet The «942 f 

the effects of the external air, as it is at once both a fluid and heavy bo- tbc air a: 4 

dy: for as ſuch, we have already ſeen, it extern y refles upon the ſur-Aaid and bee: 
| lf into the ſurfaces-of 7 **Y* 

all thoſe bodies, whoſe pores are large enough to receive its ſubtile pars 


faces of all bodies; and hence it will inſinuate it 


ticles, or whoſe texture is ſlight enough to admit them: whence we may 


infer, that the pores of bodies, which to us appear empty, may be full of b 


common air; Which air will produce its proper effects in thoſe pores: and 


upon this, numerous natural effects frequently depend. Tis a curious ob- 


ſervation in hydroſtatics, that air, as a gravitating fluid, preſſes bodies e- 
qually every way; as laterally, horizontally, vertically, upwards, down- 
wards, and obliquely. This is demonſtrated; in that ſcience; but as che- 
miſts are ſeldom acquainted therewith, it may be proper to prove a truth 
of ſuch moment in chemiſtry, by a familiar example. Take three glaſs veſſels, 


the one of a cylindrical figure: A, the other conical B, the third bellied Plate 6. Fig... 
C, with a cylindrical neck; tis plain from geometry, that all the kinds of '- | 


ſimple veſſels: may be referred to theſe three: let theſe be filled to the brim 


with fair water, and covered with a- ſingle piece of paper, ſo as to touch 


the ſurface of the water, and by preſſing it down with the hand, prevent the 
external air inſinuating between the paper and the water; if the glaſſes be no 
inverted, whilſt the paper remains preſſed cloſe with the palm of the hand, 
and the hand be afterwards gently withdrawn, the water will ſtill remain 
in the glaſſes 3' and the ſame holds true, tho? the glaſſes: be held horizon - 
tal, or ini any other poſition : hence we ſee that air, as a heavy fluid;:preſ- 
ſes equally, upwards, laterally, downwards, Fc. Archimedes, obſerving this 
property of every gravitating fluid, has raiſed many noble demonſtrations 
upon it; and indeed numerous conſequences: might hence be deduced, 
which we leave mechanics to explain, whilſt we make uſe of them only as 
chemiſts. Hence it appears, that the air preſſes upon all the points of a 
ſurface expoſed to it, and enters into all the: pores it can come at, however 
they are ſituated, conſtantly Fir onal arg ar 1 ohaygtads 0 
tho' always more as the body is ſituated lower therein. And by theſe its 
properties, air compreſſes bodies on all ſides, fills up their cavities, and forms 
a ſtrong compreſſing ſurface about them; and hence it happens, that both 
the external and internal air, which is always ſuppoſed a moveable fluid, and 
by its gravity applies it ſelf to the ſurfaces of fluids, impinges againſt, ſhakes,. 
moves and agitates their ſuperficial parts; whence it wonderfully mixes theſe 


different fluids together, excites and applies their forces reciprocally, and. 


thus conſtantly produces numerous effects: yet it does not change the figures 


of the bodies it touches, except ſo far only as they have pores void of air; 


but if they are capable of yielding to the air's preſſure, they will thus be 
condenſed and leſſened in their bulk; otherwiſe the air with all its weight 


— 


carnot break enen Ge weakelt and moſt de dan ame being replete 
ing 
] 5 


with air, reſts in the atmoſphere: the external preſſure in this caſe 
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exactly equal to the internal. On the other hand we know, that the air is 


a ſtill place, ſuppoſe a cloſe darkened chamber, illumined only by one ſmall 


hole in the wi -ſhutter, where, if a perſon at reſt views the enlightened 


cone of air ſideways, as it extends along the room, he will perceive a ſur- 
priſing motion of the duſty atoms therein, perpetually rolling and toſſit 
about with great rapidity: whence it may be fairly concluded, that the 
ſame thing happens, in a higher degree, in the external open air; ſo as to 
excite a ſtill greater agitation, motion, and attrition in the bodies it hits a- 
gainſt; ſince the motion is here perpetual, and the power of 9 in the 
air equal to that of a column of water thirty-three foot high. _ 

is eaſy to conceive, how great a degree of motion and attrition the atmo- 


ſphere exerts upon the ſurfaces of all bodies, eſpecially when a large bulk 


of it is put into a rapid motion, either by fire or violent winds: thus ſup- 
poſing a body of 2080 pound weight to preſs, by its gravity, upon an area of 
a foot ſquare, and this body to be moved by a violent ſtorm, at the rate 
of twenty-two feet in a ſecond, it muſt needs exert a prodigious force againſt 
the body it moves upon: and hence numerous and great phyſical changes 
are every moment performed by theſe cauſes ; which chemiſts overlooking, 


fly to other abſtruſe and fititious ones for explaining the ſame effects. But 


here we muſt remember, that the ſmalleſt particles of air cohere together in 


ſuch a manner, as not to be eaſily ſeparable ſo far as readily to enter the ſmalleſt 


res of bodies, but muſt firſt form themſelves into bubbles of ſome ſize, 


fore they can inſinuate; this appears by the following experiment. Take 
a thermometer-glaſs four foot long, the diameter of its tube being only r 


of an inch; perfectly fill it with water; and if now it be inverted, not a 

of the water will run out, but the whole remain ſuſpended, as if the 

end was carefully cloſed : ſo in the common barometer, filled with quick- 
ſilver, no air is forced up into the vacuum at the top of the tube, tho” the 
atmoſphere preſſes with all its weight r the ſurface of the quickſilver 
below; for here the air cannot divide itſelf into ſuch ſmall particles, as to 
enter the interſtices of the quickſilver, but remains excluded. The ſame ex- 


periment holds, tho* made with water, or even alcohol itſelf ; whence it is 
Plain, that air cannot be eaſily divided into its ſmalleſt particles, otherwiſe 
they would paſs thro' the pores of theſe fluids, wherein however the par- 


ticles of air may be concealed, as we ſhall manifeſt hereafter : at preſentwe 
ſhall attempt to ſhew the ſizeof theſe bubbles, under which air aſcends thro 
water in tubes. Take a thermometer-glaſs with a long ſtem, whoſe diame- 
ter is + of an inch, fill it with water and invertit, the air will now aſcend up 
thro* the water in large bubbles, without ſeparating it ſelf into ſmall ones; 
whilſt ſome, of a conſiderable magnitude, ſtick up and down in the neck of the 


glaſs: here therefore, there is either an attracting quality in the air, or a repel- 
ling force in the liquors with reſpect to the air, driving its particles into con- 
tact. The following experiment may give more light to the affair: into a 
glaſs veſſel of alcohol invert a thermometer-glaſs full of water, the orifice of 
which glaſs air would not enter, when held inverted therein; the alcohol will 
here in curling veins thro' the water to the top of the ball, whilſt the 


i F, 
. 


Water 
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De Theory of CinmraTay, | _ 
water deſcends into the glaſs deſerted. by the alcohol, till the two liquors: - 
entirely change their places: whence I conclude, chat the parts of alcohol 
and water do, by their ſingle: force of gravity and fluidity, eaſily paſs theo? 
the interſtices of each other, . whilſt air does it with difficulty. The ſame 

is proved evidently by uſing oil inſtead of alcohol, and proceeding as above; 
and the like effect is found upon inverting a thermometer - glaid of a ſatu- 
rated lixivium into water, alcohol, or oil. This property of air therefore, 


as compared with other fluids, we recommend. to the farther conſideration 
of chemiſts; to ſhew. why the particles of air, collected into a bubble, are 


much more difficult to ſeparate than the particles of any other known fluid; 
whence the ſmalleſt particles of air do not readily mix with other fluids, 
but rather unite with each other within them, ſo as to manifeſt themſelves 
therein by bubbles, or froth, which is a collection of bubbles; and hence, 
when ſingle particles of air ſeparately lodge themſelves in the deſerted pores 
of other fluids, they are hard to be got out; thus it is extremely difficult per- 
fectly to, ſeparate air concealed in quickſilver; which when once done, 
what ſtrange phænomena may enſue, we learn from M. Huygens, Who 
found that quickſilver, well purged of air, ſtood at the height of above 
fifty inches in the barometer : but of this property of the air I ſhall more 
expreſly treat hereafter. JVC 
Hitherto I have endeavoured to explain thoſe properties of air, which: 
it has in common with other bodies,” together with Ne effects thence ari- 


fing in chemical operations; as alſo tranſiently its miſcibility with other. 


fluids : I next proceed to conſider its peculiar properties. 


23. The firſt of theſe is its elaſticity, by which is meant that particu- Ie elaſticity: 
lar power wherewith all known air, confined” in a certain ſpace, ſo that it / air. 


cannot eſcape, contracts its dimenſions upon preſſure, in proportion to the 
weight applied 3 but ſo as always. to reſtore it ſelf by its own natural ex- 
panſive err, in proportion as the weight is leſſened; where, if no other 
cauſe intervenes, it conſtantly returns to the ſame ſpace it poſſeſſed be- 
fore, when the CEE TOE force is removed; and ſtretches farther, if the: 
The elaſticity of air is as.its denſity z_ . * as the diſtance of the particles diminiſhes or 
for this laſt is inverſely as the ſpace taken up * increaſes,z and it is no matter, whether 
by the air, and therefore as the force com- © the air be retained in a certain ſpace hy 
prefling the air; which is equal to that by the weight of the atmoſphere, or any other 
which the air endeavours to expand itſelf, - way; for in either caſe, 'it will endeavour 
but this force is its elaſticity. s' Graveſand's to expand itſelf. with the ſame force, and, 


3 ” 1 


Elem. Phyſ. dees ererx way. Therefore if the air near 
| The air is loaded by the weight of the the earth be included in any veſlel, with- 
| whole atmoſphere, preſſing every way ac-'..* out altering its denſity, the preſſure of the 
| * cording to the nature of a fluid ; the force included air will be equal to the weight 
nit exerts, does no way depend upon the E- | * of the Whole atmoſphere. Thus werlhubss! 


* lafticity ; becauſe, whether you ſuppoſe e- mercury ſuſtained to the ſame height by: 
* laſticity or not, that force which ariſes from the elaſtic force of air included in a glaſs-_ 
© the weight of the atmoſphere, and is equal © veſſe] no way communicating with the ex- 
* air is elaſtic, it is reduced to ſuch a ſpace-. 


FI 


« atmoſphere.” 


y 3 ht, is equal to that weight. | © a&s by elaſticity, juſt as air not included 
8. the claſt — diminiſhes 


r . 


city increaſes and dy its weight,” 42. ibid. 


1 


to it, can no way be changed: but, as the * ternal air, 1 of che whole 


* by the weight of the atmoſphere, as chat * The effects of the elaflicity of the air are 
* the elaſticity, which re- acts dyainſt the com- like thoſe of its gravity ; and included air. 
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Fen lk tho' theſe all eaſily expand with heart, and contract wick cold, but they are 
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Pecalint 6 it. 2124+ - Thiskigd of laticiry1 do not remember to have been obſerved in any 
other fluid: tis never found in alcohol, oil, water, ſpirits, or lixiviaims, 


not compreſlible hy weight: this therefore may be a peculiar property of the | 
alone, and ſhould be carefully explain'd; as we ſhal [endeavour wo 00 o from | 
ſe whe of Mr. Boyle and M. Mariott. 


The law of its 26. Theſe gentlemen found, by experiments, the firſt law of this elaſticity, 
elaflicig. and; conſequently- its denſity, fo always proportionable to the compreſ- 


ſing weight: Suppoſe a ſtrong cylindrical veſſel, the area of whoſe baſis is 
foot ſquare, and its height ſixty- four inches, to be filled with air z this 
air will ſuſtain upon its upper ſurface the preſſure of the atmoſphere, which 
we may ſuppoſe to be 2112 pound Troy; tis plain, the air in the tube will 
then be as common air: if now its upper ſurface be preſſed upon by the in- 
cgumbent weight of quickſilver, riſing to the height of twenty nine inches, 
it will then ſuſtain a preſſure twice as great as that of the atmoſphere 
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| Hep It appears {difficult | oY find'a a way of compreſſing air into Fe part 
of the ſpace it naturally ſſeſſes, when ſuch a prodi ious weight, 225 
ſtrong a tube, of ſo conſiderable a e as 203 ine es, are required for 
= purpoſe; and in aig caſe, the weight of air would be to hs of wa- 
as ned; Fo d upon doubling t e weight of the mercury 11 times, 
the air would be reduced to 2 Torr Of its natural bulk, and thus become 
much more denſe, and ponderous than common water; but how, much. 
E it is condenſed, wv always retain ſome bulk, as appears. by the 
Table. 
How far car- 26. It will be ſhewn hereafter, that perhaps at leaſt s part of com- 


,. mon air conſiſts of aqueo ſpirituous, oily, ſaline hey wage and other cor- 


puſcles floating in it; bs which ng brought together by this compreſſion, 
will at length form an — fubſianoe- whence i it appears probable 
to me, that common air can never be condenſed to 75575. part of its bulk, 
without forming maſſes nearly ſolid ; tho* theſe indeed, reſpe& to the 
elaſtic part of the air, may be always farther compreſſible,” but never in 
Proportion to the compreſſing weights; otherwiſe the bodies, mixed in a- 
mong common air, muſt have the ſame degree of elaſticity therewith; which 
is contrary to experiment. But as theſe incompreſſi ble in common 
air ſeldom make up 5+ part of its bulk, tis no wonder ar ; in the experi- | 
. ink to e this r this proportion: ſhould Su 2 foundy 


Lets 


* 
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2 plain reaſon whereof will alſo appear below, when we come to conſider 
r . Mia your wirmaattge 3 

27. Tis eaſy by means of a compreſſing weight to reduce the com- Plain in the 
mon air to + its bulk; and it has been accurately obſerved, that twice the infance. 
weight gives it this degree of condenſation ; for, here the milleſimal pro- 
portion of the incompreſſible particles is ſo ſmall, as to be inſenſible in this 
primary condenſation, ſo that here the rule correſponds to ſigglt. 3 
26. But it is plainly more difficult to determine this law, in proportion But &/ and. 
as the air is more and more compreſſed : we ſee in hydroſtaticks, that % #/ter- * 


fluids preſs upon the bottom and ſides of the containing veſſels, in pro- d. 


portion to their perpendicular altitudes; whence very ſtrong tubes would be 
neceſſary to carry on this experiment, ſo as to compreſs the air into a 4 


o 


part of its natural ſpace. It alſo. appears by the obſervations of the academy 


del Cimento, that metallic veſſels, filled with ponderous liquors, yield and 
grow larger; much more would veffels of glaſs do ſo: yet this is the mat - 
ter here required for the purpoſe, in order to obſerve and mark the height 
of the compreſſing quickſilver, in proportion to that of the air compreſſed ; 
ſince an exact knowledge, and juſt compariſon of theſe heights, are here abſo- 
lutely requiſite. Beſides, great caution muſt needs be required, the tube muſt + 
be very high, not dilatable, of a perfectly even bore, and perfectly tranſpa- 


rent; at the ſame time the air to be compreſſed, ſhould, during the Whole 


examination, remain conſtantly of the ſame equable heat; the leaſt increaſe 
whereof will dilate the air more, as it is the more compreſſed by the in- 
cumbent weight. Phyſical experiments are made in the midſt of a thou- 
ſand concurring cauſes, any of which being neglected alters the cafe... - | + - 

29. To render this matter | clearer, it may be worth while to relate af - De 4i/cevery 
ter what manner philoſophers diſcovered this law of the air's elaſticity ; ＋ it lau. 
whence we may the better judge what is reaſonably to be thought of it, 


and of its expanſion, which perhaps has been ſtretched too far. Mr. Boyle 


took a glaſs-tube AB & c bent, as expreſſed in the figure, open at A, her- Plate 7. Fig. 


metically ſealed at c; it was nearly of an equal width at & c, and conſiſted i. 
of thick and very ſtrong glaſs; the higher leg & c was 12 inches, accurate- 


ly divided into lines, and the other leg AB was ſeveral feet in length; 
then by the pouring in of quickſilver, he condenſed the air in + c, from 


48 to 3, or from 16 to 1, and conſtantly found the ſpace of the compreſ- 


ſed air diminiſhed proportionably, as the weight was increaſed (g). 


* 


30. As. theſe have been the methods and limits of the obſervations, that e caution 
ſnew air to be compreſſible in proportion to the weights applied; it ap- ic requires. 
pears, that this compreſſibility has not been obſerved farther than to part 3 8 
nor do I remember any experiments publiſned, that have carried it farther: 

Dr. Halley (S) indeed, and the academy del Cimenio affirm, that air cannot be 
* . 3 „„ ; 5 : con- 


. 
# . * . 
80 . 
* 2 


(g) See Ar. Vol. II. p. 67. and 11. 
leſs ſpace than it naturally poſſeſſes on the 


riotte of the Nature of Air, p. 151, 154. 

(b) Dr. Halley aſſerts in the Phz/o/ophical 
Tran/aftions, that from the experiments made 
at London, and by the Academy de! Cimento 
at Florence, it may be ſafely concluded, that 


no force is able to reduce air into 800 timss 


ſurface of the earth. In anſwer to which, 
M. Ambntons maintains that there is no fixing 


any bounds to its condenſation at all; that 
greater weights will Qill bring it into leſs 


Eee | com- 
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Teonddenſed to leſt thany2+ (I, but they have bot deſcribed' the experimetits, 


© whereby they. could compreſs it to ſuch a degree as hot to receive a farther 


. 


compreſſure by the ſame means: however this matter be, tis certain that 
air, thus compreſſed, again dilates it ſelf in proportion as the weight is leſ. 


ſened; and that this ſpontaneous dilatation 1 obſerves this law, up- 
on the dimunition of the weight, from 1 to 32, as Mr. Townley found by ex- 
periment, according to what Mr. Boyle relates in the place above cited; 


but from this limited experiment we muſt not draw too general a concluſion, 


and aſſert that the ſame law conſtantly holds, gr that air is always com- 


* 
$ 
L 


C # 


preſſible in l me to the incumbent weight ; which 1 believe is not de- 


termined. This much I my ſelf have found to be true, viz. 1. That common 


"air may be truely reduced, and conſequently condenſed, into a +; part of 


its natural ſpace. 2. That it may expand it ſelf equably into 32 times its 
natural dimenſions. 3. That this contraction of air by compreſſure depends 

ntirely upon the external weight applied. 4. That the air, freed from preſ- 
* barely by removing the .incumbeyt weight, does of its own nature, 
without any other cauſe, except the preſence of fire, dilate it ſelf, ſo as to 
r the very dimenſions it loſt upon comprefſure, 5.. That this expan- 
ve power, peculiar to air, remains in it, even after the ſtrongeſt compreſ- 
ſion z as being always exactly proportional to the weight removed. 6. That 
tis always capable of ſuſtaining preſſure ; for, even after its rarifaction to 
32 3 by removing the weight, the air, thus rarified, may be recompreſſed by 


the ſame weight applied. 7. That this dilatation and compreſſion of the air 
by weight exactly correſponds as to ſenſe, with the increaſe, or diminution 


of the weight applied. As to that obſervation of the 7:alians and the Engliſh, 
that air cannot be compreſſed beyond 45+ part; ſince they have not taught 
us their method, I ſhall attempt to ſnhew the great probability of the fact, 
when I come to treat of the corpuſcles that float in common air. 8. That 
the ſpaces poſſeſſed by the ſame portion of air, are thus far in a reciprocal 
proportion of the compreſſing weight.” 9. That this always holds in air, 
reduced to n part of its ſpace, as well as in that which is compreſſed by 
the atmoſphere. 10. That in the whole extent, from 32 to 1, the propor- 


tion holds invariably the fame, according to Mr. Towmley's obſervations. 


Di elaſticity 


; unalterable. 


11. Whence it ſeems highly probable, that the ſame rule always holds in 


farther condenſations; but fo, that to make the ſamè compreſſion, a greater 
weight is required, as the air becomes more denſe ; till at length it remains 
no longer compreſſible. 12, That air, thus confined and compreſſed, does 
not paſs thy the pores of glaſs, nor even of quickſilver; for, it ſtill re- 
mains in the tube, tho? ſo highly condenſed by ſuch an incumbent weight 
of mercury; hay, and if even heated in this ſtate, ſo as to raiſe the mer- 
„ ſtill it neither penetrates that, nor the glaas. 
31. Indeſtructibility is another law, that obtains in the air's elaſticity; 
for, after all the experiments hitherto made upon it, the air has always re- 


| mained elaſtic z ſo that neither long continued reſt, nor violent compreſ- 


eompatls ; that it is only elaſtic in virtue of , and conſequently to make a perfect con- 
the hery particles it contains, and that it is denſation. 5 | Ea 


impofible abſolutely to drive out all' the (5) See Memoirs of the Real Acadeny of 
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fion, can deprive it thereof; thus when Mr. Boyle and M. Mariotte ſtrong» _ 
ly pr common air in a gun-barrel, and kept it long in a quiet 

| * yet upon opening the barrel, they found this air as elaſtic as at firſt; and I 
M. Roberval, examining air, after it had been confined fifteen Years in the N 


398 


ſame manner, found its elaſticity perfect (+). It will hereafter appear, that 


the elaſtic parts of air, deeply immerſed in the pores: of fluid, or ſolid bo- 
dies, being at length ſer free, and then uniting with others, exert the ſame 
degree of elaſticity, which they thus ſeem to have loſt, by giving no ſigns 
thereof; but when once releaſed, they preſently recover themſelves, and 
produce extraordinary effects, merely owing to their elaſticity : which ſhows, | 
that neither time, nor reſt, nor even their ſuppoſed concretion with animal, ; 
vegetable and mineral bodies, can deſtroy this wonderful property of the air. * 
And we ſce by experiment, that theſe elaſtic particles of air, when exiſting 
| ſeparate, may be ſo united with other bodies, or remain ſo much at reſt 
therein, as to afford no ſigns of elaſticity for ages; and yet when they come 
to be looſened, and mixed with other particles of a like nature, they recover, 
or appear to have retained their whole elaſticity : thus in the diſtillation of 
hartſhorn, which may be kept for ages, we ſee a large quantity of air pro- 4 gle par- 
duced-z whence it appears highly probable, that a ſingle particle of air is ticle of air a 
not elaſtic ; but that the elaſticity of air ariſes from two of theſe particles, aſic. 
touching and repelling one another; ſo that if a parcel of theſe particles 
| ſhould be ſo far diſtant from each other, as to exert no repelling force, the 
whole of them would make no reſiſtance to their compreſſion, nor be capable 
of ſpontaneous expanſion, till they come to be compreſſed fo cloſe, as that 
they might exert their repelling force. A ſingle particle of air therefore would 
not be elaſtic; but elaſticity depends upon the contact of ſeveral particles: 
We may, therefore, ſuppoſe the effects of elaſtic air to be immutable and 
r 247 3 54 | ; FECT B81 12 
32. But how much ſoever air hath been compreſſed by weight, it hath Condenſed air 
always remained highly fluid, and capable of reſtoring itſelf ſo eaſily in all a fai. 
its parts, as perfectly to poſſeſs its former ſpace; all theſe parts receding 
from one another as readily, as they came together. And as this has been 
the uniform. ſucceſs of all the experiments hitherto made, from 1 to 52000; 
it may be preſumed true, that the fluidity of air remains unchanged in this 
rge ſcale of rarifaction and condenſation, ſo as never to become à ſolid by 
any force, either of cold, or preſſure. | 8 403 | 
33- Mr. Boyle has demonſtrated a conſiderable paradox, with reſpect to this Spring ef- 
elaſticity of air, by ſhewing that the elaſticity in every part thereof may, without 1 f izs 
any farther compreſſion than it receives from the atmoſphere, ſuſtain the whole . 
weight of an entire column thereof; and that this elaſticity, in a very ſmall 
quantity of air, ſo powerfully reſiſts the preſſure of bodies by its expanſion, as 
to a4. the power of the external weight (/) : this he ſhews by the two fol- 
lowing experiments. (1.) Take a barometer, with the mercury ſtanding in it 
at the height of 28 inches, plunge its lower part into a cloſe cylindrical veſſel 
filled with mercury; this veſſel _ ſo contrived, that by turning of 1 
1 e e 2 fot. all 


Ji) See du Hamel Hift. of the Rjal Acade- ſpaces, poſſeſſed by the air, are always in- 
| 4 — p. 368. . vberſly as the forces hereby it is compreſſed. 
| G There of this dilatation, is, that the | „ | 


bf i 
I I 
: 
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. The Theory of CnnMisTrRyY. 1 
A all communication may be cut off between the external air and that ſmall 
quantity contained in the veſſel, above the ſurface of the mercury; the cock 
a fe therefore being thus turned, ſo as to exclude the external air, no other air 
| Wy can preſs upon the ſurface of the mercury, except that ſhut up along with _ 
it; but now the mercury in the tube, ſtill remains at the ſame height, as 
it did when the whole weight of the atmoſphere preſſed upon it; con- 
ſequently this ſmall quantity of confin'd air ſuſtains the weight of the quiek- 
ſilver, as much as that of the incumbent atmoſphere : and if in this ſtate the - 
veſſel be heated, the quickſilver gradually riſes higher in the tube; for, as the 
included air cannot get out, it expands with heat, and thus preſſes the ſur- 
face of the quickſilver, ſo as to raiſe it: and tho” but a very ſmall quantity 
of air were contained in this veſſel above the mercury, theſe effects will be 
the ſame. (2.) Again, let the veſſel be almoſt: full of quickſilver, only a 
little air remaining upon the ſurface; if now a ſmall glaſs tube, open at both 
ends, be dipped into the mercury, ſo as no air can get in or out from the 
veſſel, along the ſurface of the tube; then the air by means of the air- pump, 
being extracted from the tube, the quickſilver will riſe into the barometer, 
doũ nearly the height of 28 inches, as if the whole weight of the atmoſphere 
ON had preſſed it (md. And this elaſtic power of the air deſerves the particular 
regard of chemiſts, as it may certainly produce ſurpriſing and terrible effects 
in all their operations; perform'd by fire in cloſe veſſels, by compreſſing the 
ſubjects, burſting the glaſſes, ' &c. CCC 443-8 HH 04 E135 . a 
4 ſmall part 34. A very ſmall portion of air, therefore, under confinement may pro- 
J air equal ꝗuce the ſame effects as a larger: thus if common air ſhould be lodged in 
3 wg any compreſſible cavity, it may there not only ſuſtain, but even repel 'the 
* © _ Whole preſſure of the atmoſphere, upon coming to be rarified by fire, or 
ee b eee preſſure, ſo as immediately to expand or rarify, and 
equal the force of a larger quantity, Tis another law of this elaſticity of 
air, that when air is condenſed to a certain degree, it expands itſelf every 
way upon the application of heat; and the power of this expanſion, ariſing 
from heat, is the ſame as if the air was condenſed inſtead of being rari- 


fied ; for example, if in the foregoing caſe and apparatus, the air in the 


YZ © veſſel raiſes the mercury in the barometer 28 inches, and then the air in 
3 „ this veſſel becomes twice as denſe, it will raiſe the mercury to 56 inches, 


as Mr. Boyle has ſnewn: ſo on the other hand, if the former air be rarified 
to twice its bulk, upon the application of fire, and yet be confined within 
the ſame veſſel, it will then at raiſe the mercury to 56 inches: and all kinds 
ol experiments, made with the barometer and thermometer, manifeſt this to 
be true. And hence ariſe great and unexpected chemical effects, upon the 
application of fire to air, aſſignable to no other cauſe, and deſerving to be 
„ aeine,,ñ;ß?; ß og TT OT POTLORDD 
ofir more ra- 25, The rarifaction in air by heat is quicker than in any other known 


A rifable 5 fre ſolid, or fluid body; an otherwiſe imperceptible increaſe of heat immediately 
1 25 N producing a ſenſible rarifaction of the air in Drebel's thermometer: but the 
1 preceding hiſtory of fire has. ſhewn theſe things ſo particularly, that they need. 
. not be repeated. We only add that, air is ſo prodigiouſly rarifiable by fire, 
. . See Mr. Boyle's mechanical exper. wel. 1. part 2. p. 44. 


De Theory of OHR mans th ve | 3097 
that no limits have hitherto been found of its expanſion;z| the heat of boühmg 
water rarifies it of its bulk (a): but this rarifaction muſt needs be very great 
in a fire capable of malting iron; to which purpoſe conſult the hiſtory of fire 
above. 070! © FHTÞ et e SAID H0T 08. Y LEST £4420 0 ( — 
36, We alſo find, that unequal quantities of air: of the ſams denſity) expand Air e. RB 
equally with the ſame degree of heat; and conſequently, that thels-expan-/an: derfior- | 0 
ſions of air of the ſame denſity univerſally correſpond to the inereaſe of heat 2%,” 1 
applied; whence if the degree of expanſion of any portion of air to a given ſame bear. 
heat be known, its degree of expanſion may be determined in all other a 
caſes: many excellent particulars to this purpoſe may be found in the Me- 
moirs of the Royal Academy of Sciences (o). 0 4B e ee ee | 
37. Tis alſo conſtantly found, that the more air is condenſed by com- Den/e air 
preſſure, the more elaſtic it becomes with the ſame degree of heat, and this 0 775 
nearly in a direct proportion of its denſity, 286 M. Amontons has diſcovered (0 7, r= 
ſo that air, greatly condenſed, may acquire ia ſtrongly reſiſting force by” a 
very ſmall heat; whence if air could: poſſibly be condenſed to 1 part of 
its ſpace, it might by the heat of boiling water be made capable of ſuſtaining 
29600 inches of mercury, as common air with the fame heat ſuſtains 37: 
this prodigious power may ſhew, that if the higheſt ſubterraneous heat be 
applied to air, compreſſed to part of its bulk, in the deep parts of the -. 
earth,” an almoſt incredible power would thende cariſe, ſo as far to exceed 
all the effects We are acquainted with z doubtleſs, the elaſtie power of the 
air would inereaſe in a compound ratio of the increaſed denſity and heat 
applied (2): the converſe alſo: holds true; ſo that air, twice as much rarified, 
enn 1 16 2e, de e e, eee URI ; 39 „ e gs requires 
e See Hifory of the Rejal Achil. if Sciene, the ſame denfity-as gold by the preſſure of a 
oxps 2649; p. Hemm 19g IE Ms Eonar 9 14630 <4 of faches 
151d. anno 1699. p. 17 ;, and anno 1792, high, 1. c, 499640 inches ; ſince the bulks o 
p. = e 0 N Pal | = 767405 air, wt 2+ 3 would be in the reciprocal 
See Hiſtory of the Royal Acad. anna 1702; ratio of the weights, wherewith they are preſ- 
1 8 ſſeqd:; thus 40964 inches, therefore, expreſſes 
0 M . Amontons has a diſcourſe to prove that the height, at which the barometer muſt ſtand, 
the, weight and ſpring of air, with a moderate hate air would be as Heavy as gold, and the 
degree of warmth, may enable it to produce number 2 & f. ulines, thethickneſsto which 
earthquakes, Oc. © According to the experi.” our column of 36 fathoms of air would be re- 
ments of M. de la Hire, and i Amontons, 4 duced in the me place. Now we know, 
column of air on the-ſurface of the earth, 36 that 409640 inches or 43528: fathoms is only 
fathoms high, is equal in weight to three lines the ſeventy-fourth part of the ſemi · diameter of 5 
of mercury ; and it is found that equal weights the earth; and when you are paſt that, what- | 
of air poſſeſs ſpaces reciprocally proportional ever matters there be, they muſt be lighter | 
to the weights wherewith they/are preſſed? than air. It is not improbable, therefore, 
che weight of air, therefore, which world it thar the remaining ſphere of 6451538 fathoms 
11 f ace e EN nktn ang 7 may be full ef denſe air, heavier: 
lobe, would be equal to a cylinder of mercury, by many degrees than the heavieſt bodies a- 
Sos e to the ſurface of the earth. 5 3 * 85 Tong Fe Nen en A 
and its heighth contains as many times three Hence, again, as it is proved that the more 
Lines as the atmoſpherical ſpace contains orbs air is compreſſed, the more does the ſame de- 
equal in weight to that of the 36 fathoms, pree of fire increaſe the force of its ſpring, 
whereof the experiment was made. -. ;- , and.render it capable of ſo much the greater 
. Hence taking the denſet of all bodies, 2 fr. effekt; and that, for inſtance, the heat of boil- 
3old, .whoſe gravity is about 14630 times ing water increaſes this ſpring of our air be- 
8 that of air in our orb, it is eaſy. vond Nhat it ordinarily. is, by. a quantity 
compitt, that this air would be reduved te equal to. ons third of the weight, wherewith. 
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at the top of the atmoſphere would ſcarce be rendered more elaſtic by the 
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| The Theory of CHRUISTRVY. 7 
uites twice the heat to make it of the ſame elaſticity, Cc. as the above- 
tioned author has ſhewn by experiments : wheneg we ſuppoſe, that air 


moſt violent fire, being already ſo highly rarified. | . 
38. The next thing obſervable in air, with regard to its elaſticity, is," that 
it condenſes by cold, as well as by increaſe of weight; ſo that an increaſe 


of cold always increaſes its denſity. The higheſt; known degree of coll 


in the north of Europe is marked: on the beginning of Fabrenbeiis thermo - 


meter: hence by deſcending from the degree of boiling water to O, we may 


learn the effect of cold in the condenſing of air; but as artificial cold re- 


duces the ſpirit of this thermometer 40 degrees below O, hence we know 
the power of cold in increaſing the denſity of the air, and find that no body 
in nature has its bull more contracted thereby than air: when the atmo- 
ſphere is 46 degrees hot by Fabreubeib's thermometer, if the heat be farther 
increaſed by 166 degrees, it will then be 212, the heat of -boiling water, 
when air is rarified ; conſequently, 166 degrees of heat expand air 3, and by 
adding 40 degrees to 212, we ſhall have 252, for the difference between the 
higheſt known degree of cold and the heat of boiling water; within which 
difference the air is condenſed 45, or nearly 2 of the whole. Upon the ſame 
footing, ſuppoſing the greateſt heat of the atmoſphere, in a free air, to riſe 
by natural caufes up to go degrees, which I believe ſeldom happens; in this 


caſe, the rarifaction or condenſation of the air from the greateſt natural cold 


The ſpring of 


to the ſtrongeſt natural heat, may either increaſe or diminiſh to 44. Hence 
it appears, how great a change may be made in nature by the air, as it 
ſurrounds bodies, or lodges in them, and receives the effects of natural heat 
and cold; the knowledge of which is of great uſe in the buſineſs of fermen- 
tation and putrefaction; the greateſt difference between the moſt rarified air 
and the moſt condenſed is determined by Mr. Boyle to be as 1 to 520000. - 
39. This elaſticity. is ſo peculiar to, and inſeparable from air, as not to 


whe a nt de- be deſtroyed by the moſt violent fire; for, if a ſpherical glaſs phial be kept 
2 hs ” fre. in a glaſs-houſe furnace, till ready to melt, and then be hermetically ſealed 


in that heat, and ſuffered gradually to cool; if now it be held, inverted, 
under cold water, and the end of the neck be carefully broke off, the water 
will be violently forced into it, and fill the glaſs, but 7 as ta. leave a bubble 
of true elaſtic air at the top; which ſhews, that the elaſticity of the air could 
not be deftroyed by ſo great a heat: and by comparing the weight of this 
phial, full of water, with that of the ſame phial, full of water and the air- 
bubble, we may learn the degree of expanſion that air ſuffers: by a heat 


wherein glaſs is ready to melt. And hence chemiſts may know, what changes 


they are to expect in their operations, when they treat bodies, full of air, 
with ſuch a degree of heat: and rho?. they ſeldom think of ſuch things, yet 


it is of conſequence that operators ſhould remember them. : 
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it is preſſed; we may infer that a degrer af of boiling water, it js probable there may be 


heat, which in our orb can only produce a ſome, whoſe violence, thus affifted by the 
moderate effect, may have a very violent one weight of the air, may be ſufficient to tear 
in ſuch lower orb; and that as there may be aſunder the ſolid globe. Mem, de PF Acad. ans 


many degrees of heat in nature, beyond that 1703. 
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40. Since therefore, after ſo. high 4 degree of rarifation, as. from 


: ©” — 


the elaſticity of air may ſtill remain unaltered, tis probable that air is an _ 


unchangeably elaſtic, moveable fluid, conſtantly operating in, and open all 
bodies, by its own peculiar. vibratory motion. 8 1 


1 - 
. 


41. Having hitherto. conſidered the properties of common air, as they 73 contenrs of 
relate to chemiſtry; we next proceed to examine into its, contents, which are air. of 


not only incredibly numerous and various, but. alſo different in different 
parts of the atmoſphere; ſo that it may properly be conſidered as an univerſal 
chaos, conſiſting of almoſt all kinds of corpuſcles, confuſedly jumbled toge- 
ther, and conſtuuting one maſs (r): we ſhall examine into them ſeveraſſy, 
in order to diſcover its real ſtate.” 15 | 


42. Fire is a conſtant concomitant of the air, as is plain from our hiſtory Fire in air. 


of that element, and lodges in it in the ſame quantity as in all other bodies 
trials with the thermometer; for, fire is plainly contained in waczo,. in air, 
Sc. always alike, both in quantity and quality; whence we have a farther 
confirmation of this rule, that fire is co-extended with ſpace. And ſince 
fire does not lodge in one body more than in another, it henee follows, that 


no one part of air will be hotter than another, on account-of its containing: 


different bodies; and therefore fire is always equally diſtributed in air, ſe- 
parately conſidered: on the other hand, numerous cauſes may ariſe, and be 
applied in the air, ſo as to collect fire, in a certain place, after a manner 
ſcarce to be determined; as we have ſhewn in the hiſtory of fire. 


43. Water likewiſe is always preſent in air, ſo as ſcarce to be ſeparated In wa. 


from it by art. As the perſpirable matter is chiefly. water, and as Sandor 
has ſhewn, that a man in health perſpires nearly fix pounds in twenty - four 
hours, how large a quantity hereof muſt go off into the air from the bodies. 
of all animals? Plants alſo are obſerved to perſpire, and Dr. Hales in his 
vegetable ſtatics ſhews, they thus diſcharge a prodigious quantity. Again, 


' what a quantity of water is exhaled by ſubterraneous fires, Sc.? Dr. Halley: 


has computed, that the Mediterranean alone, in one ſummer's day, without 
the aſſiſtance of winds, exhales 52 800000000 hogſheads of water (5). Since 
therefore, the ſun and winds may {till raiſe a much greater quantity; to which 
if we add all that ariſing from miſts, dew, rain, hoar-froft, hail, ſnow, and 
nocturnal moifture, which might be collected in the ſpace of a year, and 
add it to the water which riſes into the air by means of the natural heat, in 
the ſame time; we ſhall find the whole capable of covering the ſurface of 
the earth to about 30 inches, as Cruguius has ſhewn in his meteorological} 
tables; whenceit is probable, that ſuch a quantity of water is annually, ex- 
haled into the air. = EE e as, 8 f a 
We have alſo a ſenſible proof, that water is contained in every part of air 
by means of the air- pump; where, as the air is extracted, the 1 
(0 This Mr. Boyle long ago noted: Our great maſs. of fluid matter, yet, OE 
© atmoſphere, ſays he, is a compound or ag- there is not a more heterogeneous body in. 
< gregate of efluvia from ſuch different bodies, the world. S»/pic. of Hid. Val. in the Air. 
* as, tho' they all agree in conſtituting, by (-) See Philo. Tran. Abridg. Vol. II. p. og, 
* their minuteneſs and various motions, one e | 


degrees of heat and cold, and this for ſo many years ſucceſlively, - 


and in the Torricellian vacuum, as hath been atready ſhewn by repeated: . 


5208606 more, and the correſponding. numerous sondenſations, by  theother wo. 
1ughe | - 
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e being more rarified, becomes unable to ſupport the water, which therefore, 
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falls on the inſide of the glaſs receiver, ſo as to render it opake and Qoudy ; 
which not only ſhews us, that water is contained in all air, but alſo that the 
more rare the elaſtic part of the air becomes, it always proves leſs capa- 
„% %%% —üöl Onda oh ate + oe eee 
4. But that water is copiouſly contained in all common air, appears 
_ © evidently. in the making of oleum tartari per deliquium ; where, the dry fixed 
© falt,' being expoſed tothe air of any place, ſpontaneouſly diſſolves by means of 
the water it attracts from the air, ſo as to afford a conſiderable increaſe of 
weight; which may ' eaſily be tried by the balance, and ſometimes amounts 
to thrice the original weight of the ſalt employed: and this water fo at. 
tracted by the air, may be obtained ſeparate, by diſtilling the oleum tartar; 
per deliguium to dryneſs. It is here remarkable, that the water, thus attracted 
from the air by the falt, performs the ſolution in a different manner than if 
common water was put to the ſame ſalt ; for, the acceſſion of the water in 
this experiment being ſucceſſive and flow, it only diffolves that pure part 
of the alkaline" ſalt, which is moſt ſoluble, and thus ſeparates this part from 
the reſt, which is more earthy ; a thing that can be performed no other 
way: and hence, by repeated ſolution and coagulation, the whole quantity 
of ſalt may at length be converted into earth, and volatile ſubſtance, that 
does not appear to the ſenſes; as was well-known to Helmont and other 
„„ ds la oor or. 
45. Theſe conſiderations led me to diſcover that the air contained in a 
three-pint bottle, might hold water enough to moiſten an ounce of falt 
of tartar, and increaſe its weight; and upon repeating the experiment, 
I found, that the water (here mixed with the air) being, perhaps, 850 times 
heavjer than common air, muſt make up the largeſt part of the weight of 
this portion of air; for, if the 8 goth part of common air be water, the 
whole weight of the air muſt be owing to the water alone; whilſt the 
other parts add little or nothing the weight, or perhaps do not gravitate 
at all. M. Deventer the famous writer upon midwifery, aſſured me he 
had made the ſame obſervation. VVV ao cog 
46. The following concluſions may, perhaps, be juſtly drawn from the 
premiſes. (I.) That the air is always in motion, tho" the place be ever fo 


ſtill, cloſe, or ſubterraneous; 'otherwiſe the water, diffuſed in the air, can- 
not well come in contact with the falt of tartar; for, if a cubic foot of air, 
contains at moſt but 42 of a pound troy of water, and depoſits its water in 
the ſalt, contained in a cloſe veſſel, all the air muſt play about the ſurface 
of this ſalt, ſo that all its parts may ſucceſſively touch it, and depoſit the 
water they contain; or (2.) We muſt ſuppoſe, that the aqueous particles 
at one time diffuſed thro* the whole 'mais of the air, move in a certain 
time thro? it, ſo as ſucceſſively to be in all the parts thereof, and at length 
meet in the ſalt contained within this air; or (3.) We muſt allow, that 
there is a real attraction between the ſalt and the water: and if attraction be 
| there ſuppoſed the cauſe of the effect, the attraction mult be allowed of an 

extenſive nature; ſince the ſale employed will attract thrice its weight of 


water; as three ounces of water mult. here poſſels at leaſt two cubic feet and 
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« half of air: bye to me it ſeems probable, from the experiments I hive made 


that all the three above-mentioned cauſes conc to produce the effect. It 


is obſervable, tliat in the preceding experiment, nothing elaſtic can be found in 


the oil of tartar per deliquium, and that the falt appears to attra& the moiſture 
of the air, without deſtroying its elaſticity z Whence, it ſhould ſeem that 
the more the air is freed from aqueous vapours, the more elaſtic it becomes, 
In a clear. dry ſeaſon, rhe atrioſphers is always heavier, and the water aſcends 
higher therein; ſo that the atmoſphere never contains more water than 
wheti, by reaſor-of its dryneſs below, it ſeems to cogtain the leaſt,  *Tis caly 
to imagine, that the higher the water aſcends into the atmoſphere, the more 
ſa it poſſeſſes, or the more it is ratified, till the particles come to be ſet 
. ſo far afunder; as to loſe the property of moiſture; but if the barometer 
| ſtands" high; and thick fetid fogs ariſe, watery particles almoſt conſtancly 
float low, and are attended with” groſs, oily, faline exhalations; all which, 
at this time, are not equally mixed together, On the other hand, When the 
barbmeter ſtatids low, and the weather proves hot and cloudy; the water, 
now falling lower in an uniform vapour, occaſions a miſt without rain; 
whence it appears, that an air, loaded with water, may often appear to be 
dry, clear and tranſparent; but when it contains leſs water, An the ſalls 


low, ſo as to collect together unequably, it may prove to be moiſt, thick, 


and dark; as we ſee in chemical diſtillations of water, where, if the glaſſes 
are well cloſed, while the operation is performed, we find no appearance of 
vapour; but if an opening be made, and the equality of preſſure thus de- 
ſtroy'd, the water exhales into the air in the form of vapour, rendering 
the contiguous bodies, and the air itſelf, moiſt, dark, and cloudy. _ 


47. But if in a long continued ſummer's drought, the ſurface of the earth pew is tie 


— 


comes to be greatly parched with the heat of the ſun, not only water, but air. 
alſo other leſs volatile ſubſtances, of an unQuous and ſaline nature, will thus 


be raiſed to ſome height in the atmoſphere; tho? invilibly, ſo long as ſuch 
exhalations are agitated by the ſun's heat, which coming to leſſen towards 
the evening, the air ſoon grows cooler; whillt at the ſame time, the earth, 
retaining the heat much longer than the air, ſtill continues to breathe out hot 


exhalations; whence atiſes' a white denſe viſible vapour, hotter below than, 


above: this vapour 
gradually diffuſes i n 
which is diſſipated by the riſing ſun. This moiſture, called by the name 
dew, is a very compound ſubſtance; nor can we afſert any thing, that will hold 
univerſally true of its peculiar nature: it muſt needs be a chaos, as it is a 
collection of all forts of volatile particles, promiſcuouſly ]. 1 together 
by the heat of the ſun; acting upon the earth; it muſt allo be diff 
different parts of the earth,” according as different kinds of particles lodge 
therein. Thus, in large tracts of ovens, or heath ground, which lie dry 
and high; it will be {mal} in quantity, and almoſt totally aqueous; as in fat 
bituminous. earths; neat marſhes, and ſtanding; waters, it it far different in 
quantity and quality, and prejudicial to health; whence, it is no wogder 
ttiat chemiſts, in their analyſing of dew, ſhould find ſuch different reſults, 
that ſchrce any two. are agteed about them: certainly,” 


Appears, therefore, firſt in low, watery places, thence 
„ ſo as in the night to cover the earth with a miſt, 


the ſpirit of life, the univerſal ſolvent, the „the nitre ane 


be different in 


they wie "ſeek! for 
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Claudi. 


Fine rain. 


_ aſcertained on account of their infinite variety. 


ſteel of Sendivogius, in dew, ſeem not to take them right; it is more ſober 
to ſay, that dew is of a ſubule ſaponaceous nature, capable of PN Re: | 
getables. Some dew, that had been collected in a. certain part of the earth, 
has afforded a liquor, by diſtillation, which ſtruck the colours of the rainbow 


upon glaſs, ſo ſtrong as not to be effaced by friction, alkaline lixiviums, or 


_ aqua-regiaz it alſo burnt like ſpirit of wine (7): again, ſome diſtilled” dew, 


having been digeſted with a gentle heat for eight days, and then rectified ſix - 
times over, till it was exceeding ſubtile, is reported to have broke three Wes 
veſſels ſucceſſively, tho? it ſtill remained perfectly inſipid (2): again, ſome. 
dew is deſcribed to be like a yellowiſh butter, that melts by being rubbed. 
upon the hand, yet grows hard and dry with a moderate heat, being of a, 


fetid odour, and to be found in pretty large lumps in the night, RY in 
y 


the ſpring and winter (x). The nature of dew alſo diflers ſurpriſingly with the 
different ſeaſons of the year, and the various ſucceſſions of meteors ; hence, 
exceedingly ſmall ſeeds of vegetables, and inviſible eggs of minute animals, 
with numerous other things, coming! to be digeſted, fermented or putreſied 
therein, it muſt afford many very different productions by diſtillation; 
whence chemiſts have formed very odd opinions about it (y): we can only ſay 
that the greateſt part of it is water; and that the other parts cannot be 


48. Tis manifeſt that clouds chiefly ariſe from water, and that water, 
brought into an equable maſs, is tranſparent; ſo that clouds muſt be formed 
from water, whoſe particles are beginning to come together, before they 
obtain their point of reſt, and continue to roll about 'ynequably z hence if 


water, floating in the air, riſes higher and higher, its parts will at length 
riſe ſo high, as to have no great power of union, but rather recede from each 


other: in this caſe, they will not conftitute water, but the primary particles 
of water, which as they afterwards begin to deſcend, come cloſer together, 


- unite, put on the form of water, and conſtitute clouds; whence, the higher 


water riſes into the air, the clearer and dryer the ſeaſon, and vice verſd (2). 
That water riſes to a conſiderable height in the air, we ſee by the moun- + 
tains in Carniola, which tho? 10274 geometrical feet high, yet ſnow is 
found on their tops (a). Even the high mountain Teneriff is daily found 
to have clouds about it in the middle of the day, which turning to water, 
flow down ſo plentifully as to water the whole iſland, where ſhowers .are 

49. When the lower air is charged with water, the aqueous particles 


begin to unite, ſo as to form the minuteſt drops, or the fineſt rain, which 


generally falls thick, but with little force; as the ſmaller theſe drops are, 
the more ſurface they have in proportion to their bulk ; whence their deſcent 
is the more hindered by the reſiſtance of the air: but when water begins 
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to collect high in the atmoſphere, ſo as to become heavier and fall thro! | 1 
che air, thence gradually deſcending into more crouded ſpaces, they con- 1 | 4 
ſtantly unite with other aqueous particles in their way; whence proceed — 
the largeſt drops of water we meet with in Europe, whoſe diameter is 1 


three lines; but in Negr o-land_ tis often an inch ( c): theſe drops are fon 

to be the, larger as they fall from a greater height, and vice vera z — 

it is a conſtant obſervation, that the rain is ſmall near the top of a high 
mountain, but grows larger and larger the nearer it comes to the bottom. 
And hence, the ſtrongeſt ſhowers happen in the ſummer, when water, by _ 
its rapid deſcent in rain, ſuddenly produces thunder, lightning, and ſtorms; 

and then the drops of rain prove larger than in winter: thus much at 
leaſt is certain, that rain in every part of the atmoſphere is the fineſt, 


+ 


when it firſt begins to be generated. oo 
350. When the air is ſaturated with water, and growing cold in the Springs. 
night, daſhes againſt the ſurface of high mountains, eſpecially. ſuch as are | 
formed into a long ridge, this denſe and cold body, firſt, towards the 
north and eaſt in the beginning of the night, and towards the ſouth and 
weſt after midnight, is ſtopped, cooled, collected and turned into aqueous 
humidity z thence forms lender threads on the tops of the mountains, and 
conſtantly increaſing in their deſcent, by uniting with the like fine ſtreams, 
they increaſe, and thus make a perpetual dripping, thataffords a large quantity 
of water, running down the ſides of the mountain, ſo as to form rivulets, 
which finking into ſubterrancous paſſages, conſtitute ſprings riſing in other 
places; whence, according to the different depth of each ſpring from its 
vent, the jet of water muſt be different: and hence we may eaſily underſtand 
how the water of one ſpring comes to differ from that of another, in quan- 
tity and quality: and hence alſo, there are no ſprings, but where there are 
high mountains; an eminent inſtance whereof we have in the fortunate valleß 
* deſcribed by Bernier, in his account of the Mogul's country. | 


. * 


31. Wherever, therefore, ſuch mountains and ſprings are found, the water Rivulcts and 
running from the mountains, or continually diſcharged from the . ſprings, rivers. | 
forms. itlelf into rivulets; which generally run a ſmall ſtream» at firſt, but be- 
ing joined by others, they at oft form a river; and this alſo increaſing as 
it goes, may become of a very large ſize where it diſcharges itſelf into the 
ſea, which it neither increaſes nor runs back from; the ſea conſtantly; * . 
exhaling as much as it receives; indeed, the rapid torrents of rivers fall 
into ſubterraneous caverns, and riſe in other places; whence no rivers arefound BE 
in flat countries, where there are neither mountains nor ſprings. Thus we . 
ſee that mountains are wiſely diſperſed over the globe, in order to the col- 15 
lecting of water, and forming of rivers; and hence we find, that the courſe 
of rivers correſponds with the direction of mountains all over the globe. 
The diſcoveries of Dr. Halley deſerve to be read, upon this ſuhject, in the 
Philoſophical Tranſafions. . All theſe particulars ſhould be known to chemiſts, 
who are frequently obliged to obſerve the difference there is between one 
52. It does not appear from what is hitherto diſcover d, how high water] aer every 
may riſc into the atmoſphere; but thus much is certain, that there is no air r 


_ | Firs without 


* 
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without water, even on the tops of the higheſt mountains, where the air is con- 
. ftantly wer with vapours; and conſequently the "air appli in of 
will always contain water. It may pet haps be N 


haps be pal fo eurer the wats 
| out of a parcel of air contained in a glaſs ; for, if hot and dry falt of tartar 
| ut into a glaſs, the alkali might che attract all . the "wajer from. the 
Fir n dat glaſs, whilſt it remains 6 loſe ſtopped: but ſuch air as this cannot 
be uſed in chemical operations, becauſe as ſoon as the glaſs is opened, 
mot air would inmediately en,, OC 
Water ru, 53. We learn by experience, that the higher water riſes into the .ajr, 
to ice at great the farther its parts recede from each other, and the colder it grows: for, 
height. we find by experiments, that in all the habitable parts of the globe, the heat 
is the greateſt, cæteris paribus, on the ſurface of the earth; and a freezing gold 
is conſtantly found on the tops of the higheſt mountains, which are covered 
with ſnow. This holds true even under the equator and in the torrid zones. 
The degree of cold alſo increaſes, in proportion, as we riſe from the foot + 
of a mountain to the top; the increaſe being in proportion to that of the 
akirude. Hence, the water, riſing into the air, and coming to the freezing | 
height, muſt neceſſarily be turned to ice, unleſs all its particles ſhould ſe- 
parate fo as not to touch each other; but if, at this height, the particles 
of water, do diſperſed, ſhould" by any means whaxever come into Tonka, 
they muſt piety begin to freeze into ſmall. icy flakes, floating about 
in the r; and F they thould here happen to dalh, agaioh the ſurface of 
any bodies in their way, they would conſtitute a fine hoar-froſt, that would 
otherwiſe ſcarce be perceivable : whence, therefore, there is a ſpace in the 


atmoſphere, concentrical with the earth, where the water of the air, when 
it arrives and unites, is conſtantly turned to ice. *Tis however probable, 
that this water, being at firſt little united, can my freeze, but remaing 


floating about, in its ſeparate particles, till ſome happening ta unite - 
them, it is then turned into ice. 8 % „„ 
34. The water of the air, in the ſpace aſſign'd, growing heavier, by a 
larger quantity coming under leſs ſurface, and being now froze, it im- 
mediately begins to fall downwards into ſpaces fuller of water; wher 
Joining with other aqueous particles, it Faden forms larger "nals of 
fnow, or hail: and as there are many different cauſes, that may make 
theſe particles of water, which were diſperſed in the upper air, fuddenly 
unite in large quantities, tis eaſy to underſtand how theſe collections, 
coming into the freezing height of the atmoſphere, may preſently form 
conſidetable maſſes of Tnow, or hail. te ha 8 
55. Theſe maſſes, collecting together, occaſion high ſmall white clouds to 
appear, from the re&Ction: of the fun in the air; thence falling with great 
velocity downwards, they ſeem ſuddenly to increaſe in magnitude, and 
- - daſhing violently againſt others of the ſame kind, they make lightning, 
thunder, ſtorms, ſhowers, and hail, and this the ſtronger, the higher 
the places they fall from: and hence, in the ſummertime, When the ſky has 
long been clear, the lower air dry, the atmoſphere heavy, and, conſequently 
the water raiſed high, the atmoſphere. then becoming light all, on a. 2 den, 
dhe above-mentioned meteors, are apt to appear, z eſpecially, between the 
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colon: ſtorm. And it is highly 3 as hail is always formed in 
the high cold parts of the atmoſphere, and falling by its weight into a 
hatter region near the earth, is there melted, and forms violent ſhowers, 
attending, following, or ſtopping thunder and lightning: but if they fall 
ſo quick, as not to be melted, they make violent ſtorms of hail, capable 
of producing miſchievous effects; and accordingly, we have accounts of 
hail-ſtones of a prodigious ſize (d). CCC 

6. g the principal cauſes of theſe ſudden- changes in the atmo- 7% ca 
ſphere, we ae | reckon the — of its weight; ſince, when weer. 
air becomes lighter, water always ſpontaneouſly ſeparates from it, fo as to - 
manifeſt itſelf, tho' it before lay concealed: therein. Add to this, that the 
parts of the air, being frequently driven together from oppoſite quarters, 
thus ſuddenly; unite the primary particles of water, which before floated 
ſeparately. Perhaps alſo the different aſpects of the planets may contri- 
bute to this effect ; not to mention any thing of the change of heat and 
winds + all which are capable of producing the above-mentioned phaz- 
nomen . He ON + 1 5 „ | 
57. Numerons cauſes may conſpire to raiſe up water, and mix it with'Ca»/e: of 
the air z but a principle one is the ſun, which the more perpendicularly ieg*% a/cene 
rays ſtrike upon water, the more it raiſes. Another cauſe may be ſubterrane-<7 water. 
ous fire, which is continually in action; for we find by obſervation, upon 
going down into deep mines, we ſoon come to a place where water 2 


4⁰5 


not freeze, but the degree of heat remains invariably the fame; as the 


academicians.of Paris have obſerved in the cave of their obſervatory: burt 
upon going lower into mines, the heat is found to increaſe” in proportion 
to the depth, ſo as at length to become ſuffocating, unleſs the air be refreſh- 
ed by a current of water. We alſo ſce, in the winter- time, both the earth 
and water ſend out a warm vapour, upon breaking the ice, or digging 
into the froaen ground. Let no one imagine ſubterraneous fire a fiction, as 
if it could not there exiſt without air or fewel; for, this fire may ariſe, and 
be preſerved, by the bare attrition of condenſed air, without any other 
ſtance; for, what heat will not air produce, when rendered 600 times 
more denſe than common. air, as it may be at the bottom of the deepeſt 
mines? And credible perſons have affirmed, that air, compreſſed in an iron 
- tube, has grown; hot in ſuch places. Doubtleſs, in the deepeſt parts of the 
earth, bodies are preſſed with. a prodigious incumbent weight, ſo as that a 
ſmall attrition may produce a great degree of heat. As, therefore, the action 
of this fixe is conſtant, it muſt produce a conſtant exhalation. In the next 
place, we muſt eonfidor the great effects of culinary fire, uſed. in all parts of 
the habitable globe, ſo às to raiſe water into the air from all kinds of ſub- 
jects. Sharp froſt raiſes a conſiderable part of ice into the air every mo- 
ment, ſo as in a ſhort/ time to carry off its whole bulk, as Mr. Bey has 
ſhe wn by ſtatical experiments; and we frequently obferve, that the violent 


cold of a hard winter wonderfully wears down all ſorts of bodies, leſſens, 


(4) See Phil. Trax. Abridg. Vol. II. p. 14 


i 


„ and diſperſes them into the air, Whatever 8 
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a much larger ſurface in 


ſo ſeparate the 3 of water i. bus each other, as to them exiſt 
ſingle, will render them capable of ny in- the air; 28 0 now ive . 
—.4— to their ſolidity. We muſt alſo here con- 
ſider the repelling power, which reſiſts the contact of the ſurfaces of diffe- 
rent bodies, and therefore continually increaſes as their ſurfaces increaſe; 
whence bodies, minutely divided, are leſs apt to deſcend: by their on gra- 
vity : and hence we ſee the reaſon, why: all the of water about the 
earth do not always fall at once out of the air. This repelling power 
"ſeems alſo to be the cauſe, why the parts of water form themſelves into a 


ſpherical figure about the air they contain; and when water, thus formed 


ſhowers, in order to agitate the water, before fallen, and carry 


into drops, riſes upwards, it expands as it riſes, and in this form may 
remain at a great height in the atmoſphere. But laſtly, there is no cauſe, 
that came off a greater y of water into the air than the wind, as 
Dr. Halley has ſhewn, and as I myſelf have ſren by many ſurpriſing ex- 
periments fot upon expoſing a cylindrical copper veſſel, full of water, 
in a ſtorm of wind, I found an | aſtoniſhing quantity evaporated in a 
very little time; whereas, when the wind was laid, but a very little ex- 
haled in the ſame degree of heat: and hence violent winds follow u 


it back into 


the air, leſt it ſnould other wiſe ſtagnate and prove hurtful to vegetables. All 
theſe cauſes, therefore, conſpiring together, are Oy een to raiſe 


The power of 


elaflic moift 
air upon bo- 


dies, 


* 


| air, 


water into the air, and keep it moving therein; | 

58. Now ſuppoſing this elaſtic air, ſaturated with water, to a Up: the 
bodies of men, vegetables, and minerals, we ſhall find it capable of pro- 
ducing many wonderful changes; its extreme tenuity, which makes it ex- 
tremely penetrating, and fit to enter the ſmalleſt pores, joined to its perpe- 


tual mobility, and the determination it has to bodies by its gravity, render it 


roductive of numerous effects, and occaſion it to diſſolve the ſalts, the 
faline and ſaponaceous matters contained in bodies (): and as there are 
Oye ſuch POM me en in mm e " as eee are ws 407% 11 
= 7755 inſtru- 
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times made a ſubſtance, conſiſting of a me- 


talline body, of a texture ſo cloſe, as to lie for 
many hours undiſſolved in a corroſive men- 


ſuuum; yet this ſubſtznce, that was fixed 


enough to endure melting by the fire, without 
looſing its colour, would, when expoſed to the 

bes diſſolved in a very ſhort time, and have 
its ſuperſicial parts turned almoſt black. gls 


HP. of Air. * 


Air, tis er ed. may have a . ope - 
ration on vitriol, even aſter a ſtrong fire could 
worle no farther thereon. The experienced 


 Zavelfer informs us, that the colcothar of this 


mineral, made by a ſtron 


” corroſive; and that no falt can be obtained 


from it ſoon after diſtillation, by the affuſion 


of water. But, Jay be, if it be ſor ſome time 


expoſed to the air, it will yield a ſalt, which is 


ſometimes White, and ſometimes of a beautiful 


ditlillation, is not 


were employed in the mine 
- would „ , or” b thres times ws Tong, 


Mr. 250 ha wait Galt! rhe W 6 | 
liquor to work more ſuddenly and ma- 
nifeſtly on a certain metal, when ſuſtained in 
r. air, than did the menſtruum itſelf, that 
emitted thoſe fumes, on the of che metal 


it covered. And a chemiſt, 'who had been 9 


Hungary and other part, purpoſely to viſit 
mines, aſſured him, that as to the ladders and 
other wooden works, employed in one or more 
of the deep Hungarian mines, thoſe that were 

in the upper part of the grooves, ike ther x ex" 
ternal air, would by the fretting exhalations, 
be rendred unſerviceable in a ſew months; 
whilſt ſuch ladders, How of Sn, Se. 

ower parts of the 
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De Theory of CHEMIE 
inſtruments of their actions, it is eaſy 5 chat the particular virtues 


of bodies are thus excited, ſo. far as thei 5 depend upon the peculiar ſalts 


and ſaponaceous matters. thergof. This principal Gong is wrought upon 


pound ſubſtances, volatile. It has long been found true in chemiſtry, that 
all native ſalts, treated in an open fire, and expoſed to the air, run per 
deliguium, leaving a quantity of earth behind, that did not appear in the (alt 
before 3 and if the liquor, chus freed from its firſt earth, be again-evapora- 
ted to dryneſs, and expoſed to the air a-freſh, more earth will be thus pr 

cured, till at length an incredible quantity thereof may be ohtain'd; hilft 
the other principle, which before adhering to this earth, conſtituted the 
falt, is, by the repeated action of the water in the air, fo looſened from its 
earth and ſeparated, as to become volatile and vaniſh inſenſibly into the atmo- 
ſphere. This ſurpriſing change does not only hold true of natiye ſalts, but 


ur, that it renders fixed ſalts, and 


alſo of the fixed kind made by calcination. So long therefore, as water is 


8 7 1 * 8 
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lodged in the air, and is agitated by heat, or by winds, it may produce great 
and unexpected relaxations in... bodies, and in a manner exhauſt many of 
them. Its effects in fermentation (g) are alſo conſiderable ; and in the pu- 


trefaction of bodies, no cauſe has. io great a ſhare as a moiſt and warm 


ny 


air (6), which in a. ſhort time reſolves bod 


S 
. e e 
* 
_ 


(2) © The air, Sir /aac Newton obſerves,” 
c abounds with acid vapours, fit td promote 


fermentations; as appears by the ruſting. of 


iron and co in it, the kindling of fire by - 
nd of the heart by 


* blowing, and the beating 
means of reſpiration. - 

* 'The:above-mentianed moti : 
* ſo great and violent, as to ſhew that in fer- 
* mentations the particles of bodies almoſt at 


* 


* reſt, 'are' put into new motions by à very 


potent principle, which acts upon them only 


* when they approach one another, and cauſes 


them to meet and claſh with great violence, 
© and grow hot with the motion, and daſh one 


another into pieces, and vaniſh into air, va- 
* pour, and ane” . 7TE F997 
| (5) At Guiney, the heat, with 
of the air, are ſaid to be ſo favourable to pu- 
trefaction, that the fineſt white ſagar ſhall ſome- 
times be full of maggots ; and all their drugs, 
Plaiſters, Qc. quite loſe their virtue, and ſome 
of them grow yerminous. *Tis added, that in 


the iſland of Fago, they are obliged to expoſe 
their e de . ſan, and 


thereby exhale. the moiſture, they contract 
in the night, Which would otherwiſe have cauſed 
them to putrefy. Bes Hit. of Air. ©. 
Are not the mo) rticles, which float in 
the air, the cauſe of all corruption in bodies ; 
fince, according to Acoſa, every thing in Peru, 
and the ſame is obſerved in Egypr,) where it 


motions; he adds, are 


the moiſture. 


found, that putting 
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i this refitance of potrefa&tion rather being e 
the nitrous ſalt, wherewith the air of thoſe coun- 
tries abounds ? Boyle's Hiſt, of Air. 


Mr. Boyle gives us ſome ſingular inflances of 


the effect of the air, hardly deducible from any of 
the known properties of this fluid. Dr. Stubbs © 

aſſured him, that the fl 
* maica, will, if there expoſed to the air, rot 


even whilſt they preſerve their colour; but if 
© kept therefrom, hold both their ſtrength and 
ayes Md. | 
The ſame author was informed by a Jearned 
gentleman, * that the air at Braſil had a great 
© influence upon the colours of clothes, and even 
upon black; fo that the ſable taffety there worn 
© by the higher rank, will, in a few days, be- 


come of an iron-colour ; tho? when kept cloſe · 
n ſhops, it preſerves its proper hue.” He alſo 
informed him, that at a place fifty leagues be- 


yond Paragua, white people ſoon grow rawney, 
and as ſoon recover their native colour, 
moving out of that quarter. Bid. 


increaſe in the acuteneſs of its tone, by 'almoſt 


half a note, either 2 little before; or in ain 


weather; and the ſame obſerver ' has likewiſe 
for frets, they have been 


— 


came to uſe them. I. Bid. 


If ſome Foyptian earth 
river, and Or fally preſerved from the wet 


and waſte, it will be found, if duly examined 
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ies into corruption; and hence, 


brought from Ja- 


by re- 
gs. Hel a viol has been obſerved to 


falls Brings lt, ie Pocket 


be taken up near tbe 
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n 
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| Fermented 


Ober ſub- 
ances in the 
air. 


* 


— 


The native 


animals by a long continued ſtate of a hot and moiſt air. As, therefore, falts 


50. Thus all the parts of vegetables aſcend into the atmoſphere ;; efpe- 


- 
- 
4 % 
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and fa ous ſubſtances may be thus diſſolved by means of the water in 
the air, and- theſe be raiſed, conveyed, ted, and introduced into other 
bodies they meet wWith; hence it is plain, that the air may communicate the 
particular qualities of ſome bodies to others, and produce ſuch effects upon 
them as could ſcarce happen from any other cauſe (5), ). 
59. We have hitherto confidered the air as containing elaſtic parts, fire 
and water; we next proceed to examine what other ſubſtances continually 
float therein; and theſe we ſhall find are extremely numerous: for, as the earth 
receives all ſorts of bodies out of the air, ſo the air, on the other hand, 
receives all forts of bodies from the earth; whence there is a continual 
change, or a kind of diſtillation, of all things between the two. 


* 


iris of wege- cially, their flative ſpirits, which are every where breathed out from the 


rasen. 


ſpirits. 


ſurface of the earth, and fill the air: thus the adjacent ſhores fend” out 
the odoriferous exhalations of plants to a great diſtance upon the ſea; and 
thus all the plants in nature exhale their ſpirits into the air, which returns 
them to the earth again, along with the water of the atmoſphere (#): There 


is nothing more difficult to imitate- by art than the fragrant ſpirit peculiar 


to vegetables; and theſe ſpirits, being ſet free from their tenacious binding 
ſulphur, conſtantly become volatile, and float about in the atmoſphere; 
whence many wonderful transformations proceeeec. 
61. On the other hand, vegetables, after fermentation, afford a long quan- 
tity of vinous ſpirit, which is not eaſily changed, but exhales ſpontaneouſly 
into the air ; and if we remember that all theſe ſpirits, which were at any 


time produced upon the earth from any fermented vegetable, have exhaled 


by the balance, neither to increaſe, nor di- large quantity of verjuice with green, ſou 


miniſh its weight till the 17th of Fuse; when 


it will begin to grew heavier, and continue to 


do ſo, as the river fills; whence they certainly 
know the ſtate of the deluge, which doubtleſs 
proceeds from the moiſture of the air. Pro/per. 
Alpinus, Jab. Farrot, Ic. p. 69. 

The generation of animal ſubſtance from ve - 


two of them for a longer time ; and tho! theſe 
_ ſubſtances had a manifeſt c made in their 
conſiſtence whilſt they remained ſealed up. Boyles 


Hier Ares 1 141. I £75 BS N Rog 2 5 wy 
Opening an exhauſted receiver, wherein a 


1 Bloſſoms: ok "Hift 


grapes, had lain included for three years, there 
appear'd no mouldineſs any where ; only the. 
ſurface of the uppermoſt ſkins were a little di- 
coloured: with ſomething, which by its taſte, 
and appearance through a microſcope, was ſuſ- 
to be a kind Sk tartar. 25 1 * 

( Phil. Tranſ. Abridg. Vol. II. p. 14 l. at 
A4. Erud. 168 3. p. 435. 
(4) A very ingenious phyfician told me, /ays 
Mr. Boyle, he learned upon the iſland Ter- 
nate, that the Dutch having agreed with the 


king, to fell almoſt all the clove-trees that 


grew there, in order to raiſe the value of their 
« ipicez ſuch a change in the temper of the 
© air happened thereupon, as ſhewed the ex- 
* halations/which. the bloſoms afford. to be very 
© wholeſome ; for ſoon after theſe-fragrant trees 


were cut down, the whole iſland became ex- 


« ceedingly fickly. ; which my relator imputed to 
tho corrofive and. noxious ſteams of a yulcano 


there, the. ill effects whereof* were ſormerly 


enced by che aromatic efflavia of thoſe ſpicy 
, * Air. ; g 


into the air; we may ſuppoſe that the atmoſphere itſelf is impregnated with 
| ſpirit muſt exhale into the air; which may furniſh us with one probable 


raiſed into the atmoſphere, and fall back again, as well as the vegetable wa- 
ters and ſpirits, at their proper times, in a fat moiſtening dew, ſo as to fer- 
tilize the earth, eſpecially in the warm ſeaſons; for, the rain in ſummer is 


and fly into the air, after being once releaſed from their fixing earth.” 


_ diſtinguiſhable fromthat of urine or bartſhorn. *. obſerved, both the dogs and cats, which lay 


7 My Lord Sandwich and two gentlemen ſome putrefied urine will, without diſtillation, 
* 
0 


ww 


— 


* f . 
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ſpirit of wine. In whatever way, therefore, wine comes to be applied, its 


reaſon, why fermentation is more ſucceſsfully carried on in the open air; 

So likewiſe the parts of vegetables thrown off by the fire, which are another 
kind of ſpirit, aſcend into the air and float therein ((). e 
62. Again, the native oils of vegetables aſcend in time, or become totally 0%. 
volatile by the ſpontaneous heat of the air; for, there are few woods, wherein 

the oil is fo cloſely connected with the earth of the ſubject, as long to with - 

ſtand the force of the open air: and as for diſtilled chemical oils, they are 
much more volatile, and ſoon clcape, ſo as to form unctuous exhalations in 

the atmoſphere, that are readily inflammable ; for, being now finely divided, 

ſo as to reſemble alcohol, they may, as they float about in the air, be eaſily 

ſet on fire by the refracted or reflected rays of the fun; by rei if before 
heated by the attrition of the clouds. All vegetable oils, therefore, may be 


more fertilizing than in winter. N 5 | . 

63. All kinds of vegetable ſalts, whether procured by cryſtallization, Si. 
fertnentation, putrefaction, or calcination, ſooner or later become volatile, 

64. Even the earth it felf, which makes the fixed element of plants, may za-:4.. 
be rendered ſo fine, as to become volatile: thus, ſoot we find affords by 
diſtillation no inconſiderable proportion of earth; yet ſmoak, which is the 
matter of ſoot, floats freely in the air; and ſtrong winds tear up, and carry 
away the ſands of Egypt and Lybza, and the aſhes of Ana and Veſuvius (m) 
nay, the ſeeds of plants, and ſhoals of little fiſh (n) have been carried thro* 
the air: whence, tis plain, that all the elementary parts of vegetables may 
be carried into the air, and mixed with it (%% © one 

65. Tis obvious, that the perſpirable matter of animals goes into the air, 4u;ma/s, ard 
as well as their excrementitious parts:(p); nay, even the vaſt bodies ofchcir egg, 
whales, elephants, Sc. by lying expoſed in a warm air, will in a little time | 
be almoſt totally exhaled (q). Tis here worth conſidering, that the impreg- 

(1) In places where much wood is burnt, * ſtreets over night, tis not eaſily diſcoverable 
numerous particles of volatile ſalt may eafily * by the ſcent next morning. Madrid, how-. 
be diſperſed through the adjacent air; for * ever, his Lordſhip ſaid, had a more offen- | 
wood-{oot, which is only that ſmall part of * five ſcent than any city he Knew: But they 
the ſmoke, which adheres to the chimney- all agreed, that the place wherein the Am- 
fides, affords a volatile, ſaline ſpirit in great *< baſſador's family conſtantly made water, had 
plenty; and not readily, unleſs 12 Font, © no ſcent of urine ; and that they frequently 


Boyle Hi. of dir. + .,.+-.- © dead in the ſtreets, afforded no offenfive 

\ (m) Phil: Tran. Ar. Vol. H. P-. 42, & 144. 4 ſmell. Beyle Hift, of Air. g : : j 

e Phil. Prang Ne 21. p- 377 % The putrefaction of animal ſubſtances - 
(o) Phil. Tram. No. 168. pl 9 1 . may ſupply the air with volatile ſalts, änce 


his reti ed Mr. Ben, That the afford ſaline and ſpirituous parts ; Which, by 
common _— to there arg no neceſ- their ſcent, &c, diſcover themſelves to be vo-. 
© ſary-houſes at Madrid, was true; and that latile, even while ſwimming in their own 
though they always make a jakes of on” large quantity of phlegm. Boyle Hift. of Air. 
hy, ** 


Cunuiser J. 
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: nated eggs of animals may be carried through the air. As Rhedi had ſhewn, 
that all inſects were produced by the action of male and female; and Leumen- 
boek, that the male ſeed inſerts the embryo in the female egg; and Mr. Boyle, 
that theſe impregnated eggs do not prove prolific without the affiſtance of 
the open air, I tryed the following experiment. I firſt boiled a piece of fleſh 
in alcohol, then dipped it in clear oil of turpentine, and afterwards hung it 

up in a moiſt, warm air, where J judged no little creatures could come near 
itz this fleſh, in a ſhort time afterwards, I found full of little mites, which 
eat up the juices remaining in the fleſh, The eggs, from whence theſe little 
creatures were produced, muſt needs be convey d to it through the air, in 
which the fleſh hung. We often ſec trees blighted, in a warm ſpring, and 
ſwarming with numerous vermicular animalcula, bred almoſt inſtantaneouſly 
from inviſible eggs brought by the winds; and in Negro-land ſhowers fre- 
quently happen, which make the body tremble with cold ; the drops of this 
rain are an inch in diameter, and if they touch the ſkin, they eat it; but if 
they fall upon the clothes, they produce live worms and moths (7). There 
are many inſtances of the like nature, which may put a chemiſt upon his guarc 
to examine, whether ſome uncommon effects upon the ſubjects of his art are 
not ſometimes owing to the eggs of animals, conveyed by the air; at leaſt, 
this cauſe ſhould be regarded before others are aſſigned. The nature and 
properties of the air are arr neceſſary to be obſerved, as well by phyſicians 


| a 
=: 5 and philoſophers, as chemiſts. 1 | 
| LL. F-/il:in the 66. Even foſſils themſelves are found in the air; thus the moſt fixed a- 
| cin, viz. ſalts, mong foſſils ſalts (5), if ſpontaneouſly diſſolved by the water they attract from 
| (r), 42. Lip. Supp. Vol. I. . the mixture of the liquors themſelves would 
| One principal ſort of theſe effluyvia in not. * . 
__ the atmoſphere, I take to be ſaline, which In places abounding with Marcaſines, ſays 
= | float variouſly among the reſt in that vaſt o- Mr. Boyle, there is a fretting vitriolic ſalt ' 
- cean; for, they ſeem not to be equally mixed largely diſperſed thro' the air, which has 
| therein, but are to be found of different kinds, been obſerved to rot the hangings of rooms, 
in different quantities and places, at different and other furniture; and to lie upon the 
| ſeaſons. The arguments, which ſhew that * ſurface of the ground in a whitiſh efflo- 
ſubterraneous effluvia in general, aſcend plen- * reſcence, after the ſun had heated the 
tifully into the air, prove the ſame of ſaline moiſt and - blackiſh mould wherein it 
ones in particular; ſince, it has been demon- lay,“ Ii. 3 
ſtrated, that immenſe quantities of common, Beſides theſe ſaline ſubſtances of a deter. 
nitrous, aluminous, vitriolic, and perhaps minate ſpecies, there are poſſibly at certain 
other ſalts, riſe among the various exhalations times and places, other corpuſcles in the air 
of the terraqueaus globe. The quantity of a ſaline nature, but not reducible to any 
hereof may be greatly increafed in ſeveral particular kind, which we therefore call an- 
ces 3 vulcano's as have open vents; »ymous.” We have obſerved in old glaſs win- 
y the ſmoke of the common culinary fires, dows, belonging to high and ancient build. 
c. Dole His. of Air. - -.. Ings ſome panes corroded, as if they had 
The air of ſome places may, beſides the been worm-eaten; which ſeems to argue. 
| ſimple ſalts already mentioned, contain ſome that ſharp and fretting particles had been 
j | | compound ones; it being ſhewn, that particu- carried thither by * 4 whereto that plaſs 
1 lar ſaline ſpirits may meet and join ther was * expoſed ; tho? none of the ſalts before- 
_therein ; as alſo, that two liquors may beſo mentioned have the faculty of corroding com- 
vb dered, that one of them ſhall never, of itſelf, mon glaſs. -+ i.. 
afford any thing in a dry form; yet its — he many ſaline effluvia that riſe with 
tuous effluvia, meeting with thoſe ofthe ether, the other ſubterraneous ſteams, cannot, all 
produce à dry, volatile and ſaline body, which of them, be well ſuppoſed of a ſimple and 
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the air, and afterwards digeſted by a long / continued putrefative best 
chen committed CS Alien, if f 2 
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. to a ſtrong diſtillation, if the fixed remainder be calcined 
in a ſtrong open fire, and again diſſolved in the air, they at length be- 
come totally volatile. So again, when theſe fixed ſalts are diſtilled” with 
ſand, bole, &c. in a ſtrong heat, large quantities of ſuch ſalts are annually 
converted into volatile acid fumes or ſpirits; by which means the air it felt 
may in a manner become poiſonous, and deſtructive to the bodies expoſed 
thereto. The bare addition of oil of vitriol to ſea · ſalt, or nitre, inſtantly con- 
verts theſe fixed ſalts into fumes, that can ſcarce be confined: whence the 
air becomes im ated with them to a conſiderable diſtance ; and there are 
numerous ways of producing theſe effects, though the art of thus changing 
ſalts was not known before the time of Glauber ; nor do we at preſent know 
all the ways, which nature may uſe for converting fixed bodies into volatile: 


the pernicious fumes riſing about mines () ſufficiently manifeſt that ſalts may 


thus naturally be diſperſed in the 


„ uncompounded nature. A very intelligent 


© acquaintance of mine, who viſited a vulcano of 


in America, told me, that before he came 
© near enough to ſeethe fire, or to be very ſen- 
« ſible of its heat, the ſkin of his face was ſo 
* corroded, and the colour of his hair changed, 
© by the exhalations, as to prevent his nearer 
0 r thereto.” id. | 1 

At Fablun in Sweden, noted for one of 
the beſt copper mines of that kingdom, the 


© * 


© mineral exhalations affect the air fo, that 


© their filver coin is frequently diſcoloured, 


and ſometimes turned black thereby; tho? 


* cloſe tied up in ſeveral purſes, and locked 
© up in ſtrong cheſts. The ſame effluvia ma- 


© nifeſtly affect braſs, and to ſuch, a degree, 


© that there is no poſſibility of keeping their 
© utenſils of this kind tolerably clean,” Zig. 
A virtuoſo, who 
ground, wherein ran ſeveral veins of diffe- 
© rent metals and minerals, told me he had 
© frequently ſeen-pillars, as it were, of fumes 


« aſcending thence like ſmoke ; ſome whereof | 
© had noſcent, ſome an ill one, and ſome a- po 
« gain a good one; tho” the latter happen d 


eee 
Copper that ong expoſed to 

© air, ns diy the ſaline particles 

of that fluid, gradually faſtening themſelves 

in ſuch numbers to the ſurface of the metal 
© as to corrode it, and produce a ſubſtance 


© of the colour of ' verdigreaſe; which is a2 


factitious body, made of the ſame metal, cor. 
« roded by the ſharpcorp of vinegar, or 
of the huſks of grapes. Hid, Taal 


© 'Tho*' Mezrecco be an inland town, ſeated in 

a very hot climate, where che ſoĩl is uſually 

« dry; yet I am informed, that the nocturnal 

© air proves exceeding damp and 2 Sa 

* as preſently to x ruſt upon ſuch iron 
EL hn” 


* 


ſſeſſed a piece of 


trunk 


air, and conſequently, that there are ſecret 
Gge . 5 . ; 


3 „ means 
eee beg ad there; * 12 Hiſt. 
ee naked therein. | 

In the moſt ſouthern parts of che ERA 
* colonies, the great guns are ſo ſubject to ruſt 


that after lying a few years in the open air, 
large cakes of crocus martis may, with a 


© hammer, be eaſily beat off them; whilſt o- 
thers that lay ſunk in the ſalt-water, duri 
the ſame time, are by no means ſo m 
affected. Hence, as dew is only teams of 
© the terreſtrial globe, the phænomena that 
© manifeſt its power to work on ſolid bodies, 
may help to ſhew, how much the air a- 
* bounds with ſaline and ſubtile parts. Bis. 
le) What effect the neighbourhood of mines 
have, appears from Mr. Boyle: A famous che- 
miſt, who livid in a country abounding with 
mines of vitriol, aſſured him, that he had found 
the oaks n over them to be remarkably 
more ſolid and heavy, than thoſe trees elſe- 
where are; upon which Mr. Bel obſerves, 


thatthe parts of ſome minerals are capable of 
inſinuating themſelves very plentifully into the 


ores of growing vegetables, without bei 


really ſubdued by what the philoſophers ca 
the concocting faculty ofthe plant ; but inſtead 


of being aſſimilated by the vegetable, retain 
their own mineral nature; and upon the receſs, 
or evaporation of the juice that ſeryed them 
for a yehicle, ſometimes diſcover themſelves 


to the naked eye. He adds, he has ſeen 


a piece of a vine, that grew not far from Fa- 


ris, which being broken, a multitude of the 


internal of the root, and a part of the 

o, appeared to be ſturfed with cor- 
ſeles of a marcaſitical nature ; as was plain 
y their colour, their ſhining luſtre, and their 

weight. Cauſes of wholeſameneſi, bc. of the 
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The Theory of CMAMIST BJ. 


means uſed by nature for this purpoſe, though they are only applied in par- 
ticular parts of the earth, where a proper matter is found; and then too, 
they only riſe to a ſmall determinate height in the air : -whence, according to 


the ancient adepts, the air is ſaid to be divided into certain ſtrata, each con- 


taining a particular kind of exhalation, or vapour. Hence it is plain, that 
water, heat, digeſtion, ſolution, exſiccation, diſtillation, calcination, uſtion, 
mixture, union and ſeparation may render fixed foſſil ſalts, volatile, and in- 
termix them with the air, - 1 TOO ot DER 
67. The part called ſulphur, in foſſils, totally flies into the air upon burn- 
ing, whilſt the ſaline acid part reſolves into a ſuffocating inviſible vapour, or 
roſs black fume: even ſulphur itſelf, when reduced to à fine powder by 
heat, riſes into the air; and if mixed with other bodies, it often becomes 
ſurprizingly volatile. Chemiſts have remarked many ways, whereby nature, 
or art changes ſulphurs, ſo as to make them fly into the atmoſphere, and carry 
other bodies along with them. Unctuous, fetid, ſuffocating vapours often 
rove fatal to the miners ; theſe vapours catch fire at the flame of a candle, 
o as ſuddenly to burn with great fury and danger; and it is certain, that 
theſe fumes conſiſt of arſenic, orpiment, cobalt, or the ſulphurs of antimony, 


biſmuth, Sc. and we read of ſulphureous ſhowers attended with thunder 
and lightning, that burnt, ſo as not to be extinguiſhed by water (u), Se. 


68. Metals themſelves have been ſo far changed, as to riſe into the air in 
form of a volatile fume ; quickſilver in particular flies away inviſibly, with 


a heat of 600 degrees; and if the air, impregnated therewith, comes in 


contact with the human body, it roves ſurprizingly penetrating, and pre- 
ſently raiſes a ſalivation: nay, this fume of quickſilver carries up with it ſome- 


thing from metals; as we ſee in the diſtillation of lead and tin with mercury. 


Iron, copper, tin and lead, being treated in a violent fire, alſo become vo- 
latile of themſelves, and diſſipate in part into the air. Lead in cupelling 

carries off a great part of the imperfect metals. So when cobalt, arſenic, ot 
the like ſulphurs are intimately mix d with gold or ſilver ores, theſe ores 


| loſe a large proportion of their metal, which is render'd volatile in the fire, 


and which might be ſaved by a gentle calcination, and the uſe of fixing pow- 
ders; whence it appears that large quantities of gold and ſilver may be diſ- 
perſed in the air. It may ſeem ſtrange to talk of volatile gold, but we learn 


from chemiſtry, that if mercury - ſublimate be ground with the calx of gold, 
and diſtilled, by the retort, with regulus of antimony, the body of the gold 


will riſe, and come over perfectly volatile in the form of a purple oil: and 
nearly, all the metals may be render'd volatile in the fire, by means of a 

r mixture of ſulphur, calcined vitriol, and ſal-ammoniac. No wonder, 
therefore, that, on a clear day, fumes ſhould ſuddenly ariſe near mines capable 


of extinguiſhing a lighted torch, as Mr. Boyle mentions z ſince, the denſeſt 


bodies may be thus raiſed-in the form of fumes into the air; though it be 
hard to determine what the particular bodies are. But there is frequently | 
another cauſe, why the air is impregnated with metallic matters; viz. its a- 
bounding with falts and ſulphurs; for, as we have above ſhown, that the 


* 


air is full of theſe ſalts and ſulphurs, which are capable of diſſolving and 


Liar. Ann. 1684. p. . , ee ee ee eee ee 
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carrying off metals, tis eaſy to perceive how the air may ſuſpend and carry 
about metallic particles in it. Thus we ſee, that lead, copper and iron are by 
the contact and motion of the air quickly turned into flowers, ruſt and ſcales 
or ceruſe, verdigreaſe and calx; which, being brought into fine powder, 
may eaſily be carried by winds into the air. Gold, filver and tin ſeem to be 
leſs acted upon in this manner, becauſe their ſaline, volatile, acid ſolvents 
are ſcarce found in the air, remote from the laboratories of chemiſts; but in 
America the air is ſo corroſive, as to conſume the tiles off the houſes, and 
almoſt all ſtony and metallic bodies (x); which is generally allowed to be 
the caſe in the air of Bermudas: and to this cauſe is probably owing the ef- 
fect conſtantly obſerved by miners; vig. that the ores, after being dug up, 
and expoſed to the air, are thereby affected in a ſingular manner, on ac- 
count of the metallic particles lodging therein. So likewiſe we frequently ſee 
marcaſites, or vitriol-ſtones, and other exhauſted metallic matters, ſo chang'd 
by the air, in which they lie, as to increaſe, ripen, . renovate and become 
rich in metallic matter (): hence the air ſeems to be the great ſower of all 


(x) An experienced maſon told me, that 
Saliſbury cathedral is built of Purbeck ſtone, 
which gradually becomes ſofter, and moulders 
away in the air; that the ſame is | obſerved: 
of Blackington' ſtone, tho! kept from the 
wet: but what comes from Painfwick,: with - 
in four miles of Ghceſer, tho' ſoft and pliable, 
at the firſt, will, by lying in the air, acquire 
an hard, yellowiſh, glaſſy cruſt, like marble ; 
which grows the more durable for being often 


waſhed. : Boyle, Hid. Qual. rants ws 
Mr. Bey/e cauſing a ſolid marcaſite, hard 


as tone, to be broken, that the internal and 
more ſhining parts might be expoſed to the 
air; he found, that tho this was done in a 
room where a good ſire was uſuall kept, ſo. 
that the marcaſite was not only ſheltered from 


the rain, but kept in a dry air; yet after a 


while, there appeared on this: glittering part, 
an effloreſcence of a vitriolic nature. After- 
wards meeting with a ponderous dark-colour-, 
ed mineral, Which at the very firſt breaking 
diſcovered to the eye no appearance of any 
ſalt, nor ſo much as any ſhining marcaſitical 
particles ; he found, that a large quantity of 
theſe hard and heavy bodies being kept ex- 
poſed to the air, even in a room that preſerv- 
lain many ages intire under ground, in the 
hill where they were found; yet, in a few 
months, by the operation of the air upon them, 
they were in a great part crumbled to a pow-- 
der, exceeding rich in copperas. Nay, hav- 
ing laid up ſome of theſe ſtones in a rοe n, 
where he conſtantly kept a fire, and in the 
drawer of a cabinet, which he did not often 
take out to give them freſh. air, moſt of them 
were covered with a large affloxeſcence; 


* x 


which, by its | conſpicuous: colour, between: 
blue and green, by its taſte and fitneſs: to 
make in a trice an inky mixture with an in- 
fuſion 1 ſufficiently manifeſted itſelf to 
vitriol. an ok >, 
That the earth, or ore of alum, robbed! of 
its ſalt, will in tract of time recover it, by 
being expoſed to the air, we are aſſured by 
the experienced Agricala. And Mr. Boyle ob- 
ſerves, that ſome kind of lime in old walls, 
and moiſt places, has, in time, gained a large 
effloreſcence, very much of a nitrous nature; 
as he was convinced NY obtained ſalt- 
petre from it, upon barely diſſolving it in 
common water, and evaporating the filtred- 
It may ſeem doubtful, whether the ſalts 
appearing in the fore - mentioned caſes are 
really produced by the operation of the air 
working, as an agent, or concurring as an 
ingredient; whether theſe ſaline ſub- 
ſtances proceed not from ſome internal thing, 
analogous to a ſeminal principle, cauſing in 
them a kind of maturation of ſome parts 
which being once ripened, and perhaps aſ - 
ſiſted by the moiſture of the air, diſcloſe; 
themſelves in the ſaline conecretions: as in 
the feculent or tartarous partof wines, there 
will, in tract of time, be generated or pro- 
duced, numerous corpuſcles of a ſaline nature 
hat : give the acid taſte we find in tartar; 
eſpecially in that of rheniſn wind 
It may alſo be ſuſpected, that the ſalts 
found in marcaſites, nitrous, and aluminous 


*% 
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. earths,, Ac, are made by the ſaline particles 


of the like nature, that, among multitudes of 


other kinds, ſwim in the ait, and are attract- 


ed by ſimilar partieles yet remaining in the 
eee ee - 7421: -2+.: *terreftriah+ 
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things, as being rich in all kinds of materials, and committing the elementz 
of bodies to the earth, from whence it before received them; thus genera- 
ting moſt fubſtances, though rather in the manner of a revolution than new 
production: and thus, dew has afforded a liquor by diſtillation, which ſtruck 
the colours of the rainbow upon glaſs, ſo deep as not to be diſcharged by a- 


qua-fortis, oil of tartar, or ſtrong 


%%% which ave; as It wore, the; 


will with fixed nitre, and ſome other alkalies, 
compoſe ſalt · petre: or elſe, that ſuch aerial 
ſalts, aſſiſted by the moiſture of the air, 
ſoften, open, and almoſt corrode, or diſſolve 


wombs of ſuch minerals; as a ſpirit of nitre 


the more terreſtrial ſubſtances of theſe wombs, 


and thereby ſollicit and extricate. the latent 
_ ſaline particles; and by their union with them, 

compoſe thoſe reſulting: bodies that reſemble 
vitriol, alum, &c. e | 

But tho' theſe conſiderations ſhould be 
thought ſufficient to reſcue” the production 
of ſalts from the effect of any hidden pro- 


ies of the air, we have others which a- 


undantly evince the exiſtence of ſuch pro- 
perties: as the air's acceſs rendering antimo- 
nial medicines not only emetie, but alſo diſ- 
ſed to produce heart-burnings, — 

c. none of which, when kept from the air, 
they do at all tend eee its affording 
ſtrange prognoſtics of plagues; as that 
the perſon mentioned by Mr. Boyle, who for 
three ſueceſſive plague-ſeaſons had an odd tu- 
mour formed in his groin, about three months 


before the plague began by which he conſtant- 
ly foretold its approach: with infinite others 
to be met withal in naturaliſts; chemiſts, c. 


as Zwelfer, 


Boyle, Cardan, Scaliger, Diemer- 
broeckh, &c, 1 #19 ber, : 


To account for the origin of ſuch pro- 
perties of the air, Mr. Boyle obſerves, that as 
negatively 
whether the libration of the moon, and the 
motion of the ſun, and perhaps of ſome of 
the other planets, about their on centres, 
and conſequently their turning ſeveral parts of 


we cannot pronounce ſo much as 


their bodies to us, may not have an operation 
upon our atmoſphere; ſo, for ought we know, 


rubbing; and this, though the liquor it 
{elf was ſo ſubtile, as to burn like ſpirit of wine (z): this 
like that of a metallic tincture upon glaſs (a). 
69. Thus much may ſerve to ſhew, what 
nature of the the air z which is to be held as a chaos of all forts. of bodies mixed together; 
ſince, particles of all ſorts of bodies float therein, ſo as to produce 


ect Is extremely. 
notion we ſhould Stein of 


Il thoſe 
wonderful 


of ma produce effects yet unobſerved on the 


atmoſphere, and on ſome particular bodies 
expoſed to it: tho' theſe periods may, per- 
haps, be altogether irregular, or have * 
kind of regularity different from what one 
would expect. Thus the ſea has thoſe grand 
intumeſcencies we call ſpring tides, not ev 

day, nor at any conſtant day of the mon 

or week, but about the full and new moon; 


and theſe ſpring-tides are moſt notably heigh- 
tened, not every month, but twice a year; 


at or' about the vernal and autumnal equi- 
noxes: which obſervations are not near ſo 
ancient, and'ſo well known, as the daily eb- 
bing and flowing of the ſea. The Eteſians 
of the ancients we do not now infiſt on, nor 
the obſervations of the elder inhabitants of the 
Caribbes- ignds, who, when the Europeans 


| firſt reſorted thither, had hurricanes but once 


in ſeven years; Aſterwards they were moleſt- 
ed with them once in three years; of late 
they have been troubled with them almoſt 
every year: and a phyfician who had lived 
there fince, aſſured us, he had ſcarce obſerv- 
ed them to ſucceed: one another in leſs com- 
paſs than of two months. In which inftan- 
ces, and in ſeveral others, it may be noted, 
that in the changes which happen to great 
ee of matter, nature ſeems to affet 
omething of the periodical, but not in a 
way that appears to us regular. We may add 
what Yarenzus. relates of thoſe hot ſprings in 
Germany, which he calls Therme piperinæ, that 
they annually begin to flow at certain ſeaſons ; 
the former about the third of May, and the 
latter near the middle of September; from 
which time they reſt till the following ſpring: 
to ſay nothing of numerous other periodical 
ſprings which flow, ſome of them ſo many 


there may be in thoſe vaſt internal parts of hours, and ſome ſo many days, and then 
the earth, whoſe thin cruſt has been here and reſt as many, alternately.” See © Boyle Abr. 
there dug into, conſiderable maſſes of matter Vol. III. p. 89, go, . 
that have periodical revolutions, accenſions, e- () Repub. de Lettres. Vol. I. p. 9. 


ſtuations, fermentations, or in ſhort, ſome o- 
ther notable commotions ; the effluvia where 


I 


_ © (a) Phil Tranfe Ar. Vol. Il. P. 243. 
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wonderful effects, which depend upon the efficacy of particular bodies: 


whence numerous phænomena ariſe in the air, which are no where elſe to be 
met with; particularly the meteors. Thus there muſt be magnetic bodies 
in the air, which by their attractions, repulſions, &c, every where produce ſur- 
prizing effects. To illuſtrate this by an example, if you hold an open glaſs in 
one hand, full of alkaline ſpirit, and in the other a glaſs of the ſtrong ſpirit of - 
nitre; and firſt keep them at a diſtance from each other; nothing obſervable 
will appear; but as ſoon as you approach theſe glaſſes to each other, that the 
fumes, ariſing them each, may meet together, 2 little cloud will immediately 
be formed upon the meeting of the acid and alkali in the air: fo, if an amal- 
gam of tin and quickſilver be diſtilled, in a retort, with ſpirit of ſea - ſalt, it af- 
fords a liquor, which, being kept in a cloſe glaſs, lies quiet; but if opened, 
preſently riſes in a thick fume, tho? the liquor had been made many years; 
and nature abounds with the like examples: but we do not know what kinds 
of ſalts may reſide in the air, nor with what properties, they may be endu- 
ed (5): *tis hard to aſſign what ſpirits, or oils, may float therein; and con- 
ſequently, what effects may ariſe from their peculiar natures. We ſee what a 
prodigious effect inſtantly. ariſes, upon mixing the-. diſtilled oil of ſaſſafras 
with Glauber's ſpirit of nitre; an effect ſcarce to be ſhewn by any. other expe- 
riment: and if any of theſe ſubſtances ſhould float in the air, and mix toge- 
ther, wonderful appearances might be produced. But the comets, the mete- 
ors, the aſpects of the planets, and perhaps of the fixed ſtars themſelves, may 
occaſion ſuch phænomena to happen rarely: for theſe celeſtial bodies may 
act powerfully by means of their attraction and repulſion, their light, heat 


and cold; and again, with feſpect to the effluvia, which they generate and 
ſend forth (c). And in all theſe reſpects, the air may be different in differ- 
(3) Mr Bolt propoſes a method of deter- produced there ſpective changes. Boyle, Hiſt. 


mining, what the particular ſpecies of ſalt is, of arr. 3s. __ 

that predominates in the air of any place, or (e) Beſides the alterations in reſpe& of heat 
at any time. This, he thinks, may be done and cold, drought and moiſture, to which our 
by a ſort. of magnets, or attractives, 7. e. bo-  :tmoſphere is liable from the heavenly bodies; 
dies fitted to detain and abſorb, or at leaſt like- very great philoſophers have ſuſpected that 
ly to be affected by the particular ſalts, ſup- there may be other more immediate and ſpe- 
poſed chiefly to abound : For inſtance, if we cific ones. Sir ½ Newton ſuppoſes, that the 
fuſpect the air to be impregnated with nitre, vapour which makes the tail of comets, coming 
lime, or the like bodies, which imbibe, or to be exceedingly rarified and agitated in their 
retain ſuch a ſaltneſs ; dyed cloths, or ſilks of approach toward the ſun, ma driven and 


ſuch particular colours, which fade or tarniſh diffuſed thence through the heavenly ſpaces, 
| and ſo come to be attracted by the ſeveral pla- 
nets within thoſe ſpheres of activity it chances 
to be thrown.” Thus . Hilo their atmo- 
ſpheres, ſays he, it may afford them a freſh 
ſupply of water, to defray the continual ex- 
pences thereof in vegetation, putrefaction, c. 
He adds, that he ſuſpects the fineſt, pureſt, 
and beſt part of our air, that, in effect, where - 
by life is ſuſtained, to be principally derived 


with nitrous ſpirits, may be expoſed thereto: 


Where vitriolic effluvia are ſup os 8 g 
nant, proper preparations of ſulphur may be 
ſuſpen > 64 whether they IT acquire 
a blackneſs : in other places, gueſſes may be 
made, by ſpreading on the clean ground white 
linen cloth, well freed from ſoap or lee, and 
obſer ing, after it has lain a conſiderable time, 
what diſcoloration it has fuffered, and what 
ſaltneſs it has imbibed, either from the af- 
cending ſteams, or falling dews. | 
Or, you may find ſome one body capable of 
being affected by ſeveral aerial falts, in ſuch 
different manners, as to diſcover which kind 


from the comets. Phil Nat. Princ,” Math.” 


Mr. Boyle ſuggeſts, that even the ſun, and 
other celeſtial bodies, may have influences here 
below diſtin& from their heat and light; =, 

* ; | . : 1 | N | a th: t 


. 


laces, the vapours and exhalations will 
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ent places ; as alſo, with regard to the ſoil, or 
the air is found; for, as the earth produces di 


rt-of the earth, over whic h 
erent ſubſtances in differe n 
thence be different, and conſequent- 


y impregnate the air differently, as we find by numerous experiments (d); 


chat the ſubtile effluvia thereof, may reach as | 


far as our atmoſphere, and mix therewith. E- 
very planet, ſays he, has its own proper light, 


diſtinct from chat of the others; which is ei- 


ther a bare quality, on which ſuppoſition its 


utmoſt uſe and defignis only to iluminate; or 


elſe all light is attended with ſome p:culiar 
virtue, or tincture; in which caſe every light 
muſt have its peculiar property, tincture and 
colour, its own ſpecific virtue and power; in 


Thus, adds he, the ſun not only ſhines on all 
the planets, but, by his genial warmth, calls 
forth, excites, and raiſes the motions, proper - 
ties, and powers, peculiar to them. Whence; 
according to the 1 1 they make with that 
grand luminary, and the degree wherein they 
are enlightened, either by its direct er oblique 


rays, in a near or remote ſituation in reſpect 


#3 


of the earth; the effects of the powers; vir- 


tues, and tinctures proper to each, muſt be 
more or leſs perceived by us. Hiſt. , Air. 


* —As the other planets, ſo alſo our earth, 


is not only enlightened, warmed, cheriſhed, 


and made fruitful by the inflaence of the 


fun; but ithath, moreover, its proper mag · 
netical, planetary force, awakened, ferment · 
ed, excited, and agitated thereby: which it 
ſends back with the reflefed light of that 
* luminary, By this means alſo, the ſeminal. 
* diſpoſitions; odours and ferments, lodged in 
« particular regions and parts hereof, emit 
and diffuſe. through the air either the 
* kindly and grazeful, or malignant, con- 


« gealing, and puteefying 1 Hence, 
though the temper, diſpoſition, and general 


qualities of the air, may be aſſigned, accord- 


ing to the motions, influences, and aſpects 


_ © of ſeveral . r planets; yet the particular 


**healthfulneſs and unhealthfulneſs of places; 
the bad diſpoſitions of the air, whether in 
* the evenings, nights or mornings ;.in ſome 
places more than others; exceſbye moiſture, 
© great winds, droughts, or ſeaſons peculiar 
© to a country ; ſhould chiefly be aſcribed to 
© thoſe odours, vapours and exhalations, that, 
© by the action of the ſun, or other planets, 
© are forced from their particular ſeats in the 
; 1 planets themſelves, into the open air.. d. 
Mt: EH + . 
{4) In an 1501 treatiſe on the whole/ome- 
neſi aud unwhole amencſi of the air, Mr. Boyle 


makes appear, that it depends principally on 
the e the air receives from ſubter- 
raneous efflu 


via, a cauſe generally overlook d 


by phyſicians ; of which he diſtinguiſhes di- 
vers kinds ; viz; ordinary, which are almoſt 
conſtantly ſending up ; extraordinary, which 
riſe but at certain times. Theſe, apain, if 
they come at ſtated ſeaſons, he calls gerioli- 


cal; if uncertainly, fortuitour, or irregular. 


In general, tho the wholeſomeneſs of 


the air in ſome places may be chiefly due to 


the. wholeſome expirations of ſubterrancal 


bodies; yet is the air depraved in far more 
which the planets all differ from each other, | 


places than it is improved, by being impreg- 


. nated with mineral expirations. Indeed, a- 


wong the minerals known to us, there are 


many more noxious than wholeſome; and the 


wer of the former to do miſchief, is more 
efficacious than of the latter to do good; as 
we may gueſs by the ſmall benefit men receive 
in point of health, by the effluvia of any mi- 
neral, or other known foſſil, 3 of 


the great and ſudden damage that is often 


done by the expirations of orpiment, ſanda- 
rac, and uri, „„ 
Among the various ſorts of particles where - 
with the atmoſphere is replete, ſome, he ſhews, 
may be ſo ſmall and ſolid, or ſo conveniently 
ſhaped, as to enter many of the numerous erl. | 
fices of the minute glandules of the ſkin, orat 
other pores: ee Thus, tho? neither pa- 
per, nor a bladder, be pervious to the elaſtie 


arts of the air: yet may either of them be 


eaſily penetrated by other corpuſcles of the 
atmoſphere: and that excellent author has 
prepared a dry body, which being incloſed in 
25-411 would, without wetting or diſcolour - 
ing. or any way ſenſibly altering them, paſs 
in a trice thro” the pores thereof, in ſuch plen 
ty as to exert a manifeſt operation on bodies 
placed at ſome diſtance therefrom. _ 
This is confirmed from the ſudden check 
almoſt every ſummer given to the plague at 
Grand Cairo: for, ſince morbific 155 ope- 
rate more effectually than curative ones, it 
ſeems. more than probable, that exhalations 
aſcending from under ground, may produce 
peſtilential fevers, and the plague refetF z fince 
the corpuſcles which impregnate the Egyptian 
air upon the ſwelling of the Ni, put a ſpeedy 
ſtop not only to the contagion, but to the ma- 


lignity of the _ e, aſſiſted even by the ſum- 
- mer's heat, which there is exceltive | 


is very probable,” that moſt of che diſea- 
ſes, which even phyficians call ee, are 
cauſed, either principally or ſecondarily, by 
e 


Indeed 
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diſpoſitions of the air, but not in others. A great diverſity alſo ariſes in re- 
pee of the ſoils in different places, as they are inhabited by men, cultivated, 
ed upon by animals, manured and exerciſed by various arts; whence amo 
all kinds of bodies come to riſe into the air; and whence numerous particulars 
may happen in one place, that do not happen in another. Thus, for ex- 
ample, if oil of tartar per deliguium be made in a laboratory, abound - 
ing with the fumes of vinegar; this, upon evaporation, will be found to 
be a regenerated tartar, flowing like wax in the fire, inſtead of ſalt of tar · 
tar: but if the experiment was to be repeated in another place, not abounding 
with the fumes of vinegar, a very different ſubſtance wou'd be obtained. Ma- 
ny examples might be produced to the like purpoſe; - whence' we may under- 
ſtand how much the air of a certain place may 
Cc. ſo as to become very different from what it was before. Thus, hiſt 
informs us, that certain parts of the earth have become uninhabitable on ac- 
count of noxious vapours riſing after an earthquake (); and hence inunda- 
Indeed there may be noxious minerals in a e 
country, without being oſten able to produce from under 
peſtilences: they may lie in beds ſo deep, that "ax troubleſome fog. 


- 


(e] Peculiar kinds of venomous exhalations, 


even a ſmall earthquake ſhall not reach ſo far 
downwards, as to affect them; tho a more 


tis probable; may ſometimes be emitted; e- 


violent ſhock may. And hence we may ac- ſpecially after earthquakes; and thus occaſion 


count for the plague's raging in ſome parts of 


Africa, once in thirty, or once in a hundred 
years; ſince there may be periodical parox- 
yſms; or grand and vehement commotions, in 


ſubterraneal parts, tho not yet obſerved in 
them. A late judicious French hiſtorian re- 


| cords, that a very pernicious. diſeaſe, of the 
nature of a cholic, reigned in Fance every 
tenth year, for ſeventy years together. 


Mezeray relates, That the great plague x 


which happened in France in the year 1346, 
* and whi 


© ed; began, two years before, in the king, 
dom of Cathay, by a. vapour moſt horribly 
« fetid, and, breaking out of the earth, like a 
© kind of ſubterraneal fire; which conſumed 


and devoured above two hundred leagues of 


that country, even to the very trees and 
© ſtones; and infected the air in a wonderful 
manner. He adds, that from Cathay, it 


« paſſed into a and Greece, thence into 4. 


« fric, and afterwards into Europe, which it 
ranſacked throughout. Hi,. de France. 
And not only plagues, but moſt new, con- 
tagions, and epidemical diſeaſes, Mr. 1 55 
es to ariſe from ſubterraneous cauſes. 
inſtances a cold, which, in one day or 
two, inv: ** 1 
violent and fatal ſymptoms ; when 
could ſee no room to judge, that 
coldneſs of the ar coold | 


none but cats. Dionyſius Halic 
tions a plague which attacked none but maids: - 


was ſo contagious, that ſcarce a 
village, or even an houſe, eſcaped uninfect- 


multitudes in the ſame city, with _ 


mortal diſeaſes in animals of one kind, and not 


de altered by earthquakes (e), 


peared more probabls, that the.cauſe came © 1 


of another; and in this or that place, and not 


elſewhere. Ferneliui gives us an account of a 
Plague or murrain in 1514, which invaded 


and that which raged in the time of Gentilis, 


| killed ſcarce any women, and very few batluſty 
men. 


Beterus mentions another great plague 


which aſſaulted none but the younger ſort ; 
and we have inſtances of the ſame kind of a 

later ſtanding. Cardan ſpeaks of a plague at 
Bafil with which the Switzers, and not the 
halians, Germans, or French, were infected: 
notice of a cruel 


and Fob. Cate, 
plague at Copenhagen ; 
18 the ies © 


ut men- 


e it is, that ſome experiments ſucceed in certain places, and certa Wo, 
. 
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chat he himſelf found thirty in one al 


e 5 * tions from rains, Ac. produce ſuch changes in the atmoſphere, as entirely to 


change its nature in the parts adjacent, by means of the moiſt vapours and 

exhalations, ariſing from putrefied bodies. Winds alſo, which convey the air 

with its contents from one place to another, thus contribute to change the 
matter of the air; whence again a great diverſity muſt ariſe from this cauſe in 
chemical operations. The influences of the heavenly bodies, according to the 
different aſpects of the ſun, and moon; particularly, their acceſſes, receſſes, 
perpendicularity, obliquity, conjunctions, oppolitions, Fc. may occaſion 


wonderful changes in the air, by the heat, cold, attraction, repulſion, va- 


pours, and exhalations they produce; to all which we may well add the 
changes, occaſioned by the variations of the ſeaſons of the year (g). And 
hence chemiſts have obſerved different effects from the ſame degree of heat in 


the ſpring, and the autumn; and prefer the vernal rain to the autumnal, as : 


containing very different particles; on account of the earth's being open in 
the ſpring, after it was bound up by the froſt of the preceding winter; and 
more exhauſted in the autumn, on account of the preceding ſummer, .. - 

70. Before we leave the conſideration of the different properties, anddifferent 


virtue in the ſubſtances in the Air, we ſhould ſhew a particular regard to that whereby 


the life of animals and vegetables is e and tho* this cannot be un- 
derſtood from any other property of the air, yet it may be diſcovered by 
diligent ſearch. Who will undertake. to ſhew, that this latent virtue is at- 

ed by animals and vegetables from.the air, and conſumed by them, and 
that death neceffarily follows upon its confumption ? Mr. Boyle indeed has 
ſhewn, that a ſmall bird, but into a large receiver full of common cool air, 
and cloſely ſtopped up, grows ſick in a quarter of an hour, and vomits, and 
in three quarters dies: fiſhes in a cloſe veſſel of water, unrefreſhed by the air, 
die ſoon ; fo they do likewiſe in lakes, that are froze over; ſo they do alſo 
in water, from whence the air is extracted: flames and burning coals are 
ſoon extinguiſhed in a cloſe air; the eggs of inſects, ſhut up cloſe in glaſſes, 
do not produce young ones, tho kept warm; the ſecds of plants, tho? firſt 


| properly ſteeped, then ſown in rich earth, and kept in a proper degree of 


warmth, 


* bft their fight thereby; havgh they reco- eightina boy's band. Their colour and mag- 
vered it in a few days afterwards. This in nitude were alſo very unequal, and their f. 
fection k, it ſelf as far as the preceding gure different; they would not waſh out with 
* noiſe had reached; for even at Chio and fimple water, but required ſoap. Theſe were 
« Smyrna, all the coin was changed red, both found, not only upon linen garments expoſed 
* that in the pocket and that locked up in to the air, but upon ſome of thoſe that were 
*. cheſts; e ſame happened to the filver kept in locked cheſts. 6 5 
„ chalices in the churches, The infection, (g) © Stains cauſed by vegetable juices, are 
* howeyer, vaniſhed in a few days time, and * obſerved to be beſt taken out of linen at that 

tte ſilver recovered its native colour. ' Fojage time, when the ſeveral plants that afford 

In the year 1660, in the kingdom of Nap/es, has experienced in new linen ſtained by the 


aſter an eruption of Feſavips, ſtrange croſſes juice of quinces ; and another in ſome diſ- 


appeared on linen that had lain open to the coloured by the juice of hops, which ſhe 
air. They were extremely numerous in ſeve- * thinks makes the worſt of ſtains; but hav- 
ral-parts of the kingdom of Naple: ; and the ing tried in vain to fetch this out, ie'locked 
Jeſuit, who ſent the relation to Archer, ſays, a cheſt, till the ſeaſon of hops | 
... the fpors vaniſhed of 
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warmth, yet do not grow, or give any ſigns'of life, if the air be kept from 
them. On the other hand, when blood is taken from a vein, the ſur- 
face contiguous to the air, appears red, but where rhe air does not touch it, 
black, like the liquor of the ſcuttle-fiſh ; but as ſoon as the black furface 
comes in contact with the air. this alſo grows red: now all theſe particulars 


manifeſt, that there is a hidden virtue in the air, which cannot be under- 


ſtood by any of the properties, hitherto explained. Sendi vogius has plainly 
ſaid, that the food of life lies concealed: in the air; other chemiſts 3 


ſerted the ſame; but what this food is, how it acts, and what are its effects, lie 
ſtill concealed; poſſibly it may be its elaſtic part (4). We know that the air is 
full of water; i. e. a ponderous, ſolid, incompreſſible body; this water a- 
bounds ſo copiouſiy in the air, as ſenſibly to wet ſalt of tartar, when a ſmall 
quantity is contained ina cloſe glaſs; but beſides water, almoſt all bodies are 
contained in the air, which at leaſt muſt weigh as much as the water; and as 
theſe corpuſcles are ſuppoſed liquid, they are ſcarce compreſſible; and if all 
the corpuſcles, that we know have weight, were to be exactly ſeparated 
from a portion of air, a very ſmall proportion would remain behind — its e- 
laſtic part: and if I was to form a conjecture from all the experiments I have 
made, I ſhould go near to ſay, it was none at all. For, if we ſuppoſe, that in 


a cubic foot of air, only the 8 goth part of the whole ſpace is poſſeſſed by 
unelaſtic vapours and exhalations, together with the duſty corpulcles floating 
eee 248 bets 56 e 2nd RS > 


* * - 


() We are extremely apt to be too ti 
pitate in our concluſions : after having learnt 
a few of the properties of a body, we think 
we have got all, and impoſe it on our ſelves 
to account for all the phænomena and effects 
thereof, how various ſoever, from what we do 
know. Hence innumerable crude, conſtrained 
ſolutions. No body appears to have been more 
on his guard, in this reſpe&, than Mr. Boyle : 
he ſaw abundance of e from air, which 
did not appear to have any dependance on the 
known mechanical properties thereof; and on 
this view compoſed that excellent piece of 
Suſpicions about ſome hidden qualities of the 
Air. The di _ ſays be, we find in 
keeping flame and fire alive, tho' but for a 


< little time, without air, renders it ſuſpi - 


« cious, that there may be dif thro” the 
ance. either of 


£ atmoſphere, ſome odd ſubſt: 
* a ſolar, aſtral, or ſubterraneous nature; on 


account whereof, the air is fo neceſſary to 


© the ſubſiſtence of flame. And this neceſſity 


% - have feund to be _—_—_— and 
leſs dependent upon the manifeſt attributes 
of the air, than is uſually obſerved; for by 


trials purpoſely made, it has appeared that 
a ſmall flame of à lamp, tho! fed perhaps 
with a ſubtile thin oil, would, in 2 re- 


< ceiver, expire for want of air, in a far leſs 
time than one would believe. And it will 
© notmuch leſſen the difficulty to alledge, that 
either the groſs fuliginous ſmoke in a large 


7 
is 5 - 


part of its elaſti 


* with the nece 


© veſlel, ſtifled the flame; or that the preſ- 
« ſure of the air is requiſite to impel up the 
© aliment into the wiecks : for to obviate theſe 
* objections, it may be obſerved, that the ex- 
« periment holds of ſpirit of wine, which, in 
© the open air, will burn quite away, with- 


ant any ſenſible ſmoke ; and this without a- 


* ny wieck at all. 

Again, —* It ſeems ſurprizing what ſhould 
* be in the air, which enabling it to keep 
flame alive, does yet, by being conſumed or 


removed, fo ſuddenly- render the air unfit 


© to preſerve flame. It ſhould: ſeem, by the 


_* ſudden waſting or ſpoiling of this fine ſub- 
i © ſtance, whatever it 


„that the bulk 6f it is 
© but very ſmall, in proportion to tiie air it 
impregnates with its virtue ; for after the 
* extinction of the flame, the air in the re- 
© ceiver was not viſibly altered, and, for aught * 
] could perceive hy ſeveral ways of judging, 


the air retained either all, or the grea : 
„Which I take to be its: 


moſt genuine and diſtinguiſhing property. 
This undetroyed pringyechs of the = 

ty of freſh air to the life of 
© hot animals, ſuggeſts a great ſuſpicion of 


ſome vital ſubſtaace, if I may ſo call it, dif- 
_ * fuſed thro' the air, whether it be a volatile 


* nitre, or rather ſome anonymous ſubſtance, 
© fidereal or ſubterraneal ; tho' not improba - 
© bly of kin to that, which ſeems ſo 3 


„„ 


3 - 


* to the maintenance of other flame.“ 


| 
| 
| 
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Elaflic air 
edberes to fo- 


lids, 


be had ſeparate, is not compreſſible to a much ou degree. Hence, I have 
often been led to conſider, whether God did not originally create fire and 
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diſſolving fine grains of fiiver; with ſpirit of nitre, does not proceed from 


- the ſpirit alone, nor the metal alone, but partly alſo from the air adhering 
to the ſurfaces. But if a ſolid poliſhed plate of gold, or filver, beſo attractive 
of air, other bodies, doubtleſs, may be much more attractive thereof. All ; 
boclies therefore, when put into water, carry down air along wy them; 3 
and the more ſo, as they are rough and unequal, or have larger ſurfaces; aſe” 
and eſpecially, if at the ſame time they are light, porous, ſpungy, and 
come to be diſſolved into their fineſt particles by the water. And this is the IT; 
firſt way of demonſtrating, that elaſtic air adheres to ſolid bodies. $ 


dh 


© EXPERIMENT I, 0 
72. Take a large, clean, cylindrical glaſs; almoſt fill it with clear water; 4nd te fuid, 
put it under the receiver of an 1 65 and exhauſt the air ; at firſt, no 6, „late tb, 
change will be perceived in the water, but after a conſiderable quantity of. 2, 
the air is extracted, numerous air-bubbles will ariſe, and fly very quick, and 
large, up to the ſurface of the water: theſe bubbles, ſo far as we can obſerve, 


proceed from the inner ſurface of the ſides and bottom of the gots ; ſo that py | 
a haſty perſon would infer from this ſingle experiment, that all the air, thuhs 


extricated from the water, lay concealed between the concave ſurface of the 
glaſs, and the convex furface of the water: but the contrary will hereafter 
be ſhewn by other experiments. In the mean time, we may fairly conclude, 
that the air- here adheres to the ſurface of the glaſs and the water, with the 


ſame tenacity as in the preceding experiment. 


JV 25” 

73. Air it ſelf alſo ſuperficially adheres to other air with a remarkable te- 4nd to it/elf. 
nacity, tho? its particles may ſeem to fly from one another. Take a large 21> 
round glaſs, with a longcylindrical ſtem, whoſe diameter is about four geome- 
trical lines ; fill it with water, invert it, and not a drop of water will fall out, 
nor a bubble of air get in; which ſhews that the ſmall particles of air do not 


eaſily recede from each other, but adhere with a certain tenacity : for, if the 7 a 
light, elaſtic particles of the air were as eaſily ſeparated from each other, as the . 
parts of alcohol, the elaſtic particles of the air would here paſs thro? the water, „ 


and riſe to the top of it; whilſt the water would in the ſame proportion flo out 

of the glaſs, as we have formerly ſhewn. That the cauſe is owing to the tenacity | 

of the parts of air, we prove by the following experiments. Fill the ſame glass 

with a ftrong lixivium of falt of tartar, and invert it into another glaſs of 

diſtilled oil of turpentine; thus you will ſee the tenaceous parts of the diſtilled - 

oil aſcend much flower thro* the ponderous lixivium, than water or alcohol. 

It may indeed be objected, that this does not proceed from the tenacity of the + 

oil, but from its property of reſiſting water; and that air may have the ſame 1 

3 : but we are to conſider, that air alſo aſcends ſlowly, whether the 1 
8 4 


glaſs be filled with water, alcohol, brine, any lixivium, or even quickſilver 
itſelf, Wheace, I conjecture, that the tenacity of the elaſtic part of ty os 
\ * a - f : 5 | | > | . 
: ; : | a 
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ö here greater than in other fluids; and conſequently, that being once united, 
they are more difficultly ſeparable, or diviſible into their leſſer particles; 
whence they mix more difficultly with liquors than any other known fluids. 
Indeed all the philoſophers, whom I have hitherto. conſulted, are of a 
different opinion, and ſuppoſe, that air immediately enters all the liquors it 


ſame glaſs be twothirds filled with 8. n and the remaining third contain no- 
thing but air, and the top be exactly cloſed with a glaſs ſtopper; if you ſhake the 
veſſel ever ſo long, the air will never be perfectly mixed with the loquor, but 
only large bubbles be produced in the water, where the particles of air mu- 
tually lay hold of one another, and roll about together; whilſt the agitated 
parts of the water form a little ſphere on the upper part, which confines the 
air: and from a number of ſuch bubbles there ariſes a white froth, conſiſt- 
ing of air and water, and returning back into each reſpectively: theſe 
bubbles are about 3 lines in diameter. To confirm this paradox, I ſhall add 
the following experiment: Take a glaſs phial, full of common air, with its 
mouth not 4 lines in diameter; plunge it perpendicularly under water, with 

its open mouth upwards; the water will now preſs upon the ſurface of the 
air in the glaſs, and not enter, but be ſuſtained by the air: whence, we ſee 
that water, tho* 850 times heavier than air, cannot thus divide the parts of 
5 air, ſo as to inſinuate between them. But it is here remarkable, that if the 
_ laſs full of water, has a mouth 5 inches in diameter, and be inverted with 
| 4 | its mouth downwards, a large bubble of air enters the neck, and paſſes entire, 
= See plate 71h, upwards thro* the water: at the ſame time we may obſerve, that the ſurface 
fe. 3, and 4. of theſe bubbles, which thus aſcend, are both ways convex, whilſt the con- 

cave ſurface of the water, thro* which they paſs, accommodates it ſelf to the 

= * air. This appears more plain, whilſt the ſtem of the phial is held parallel to 
= 7: 5: the horizon under the water. The ſame holds alſo of lender glaſs tubes, full 
= of air and open at both ends; for, if theſe are placed perpendicularly in wa- 
ter, the water aſcends ſo as to form a concave ſurface in the upper partz whilſt 

the air in its lower ſurface is covex. All which ſeems to ſhew, that the ela- 

2 ſtic part of the air has a conſiderable, determinare degree of tenacity ; tho? 

ſome are pleaſed to explain theſe phenomena by the attraction which is found 

between watef and glaſs. 1 IE J)... 8 


EXPERIMENT IV. 


El:-fic air in 74. Take three conical glaſſes, A, B, C, with flat bottoms, and narrow-. 
= Meter" ing upwards, but open at top: In the firſt put cold water of the temperature 


Eo Mn mou 8. #8: of the air, 9 28 44 degrees; in the next, warm water, 91 degrees; and 
3 in the third, bot water, of 150 degrees: put theſe glaſſes under the receiver 

—= 928 of an air pump, and exhauſt the air. As ſoon, as a little air is drawn out, 

_ | numerous bubbles will be generated in the hot water of the glaſs C, and ap- 


pear about the bottom and ſides of the glaſs; whence they rife, grow large, 

and burſt at the ſurface, as if the water were in a boiling ſtate, tho? it 
70 degrees below that ſtate; but in the glaſs B, where the hear 1 
. | 25 | #25 . degre 5 | 
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touches; but a careful obſervation has made me judge differently: for let this 


*. 
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degrees, no ſuch motion of the particles will yet appear; but after more air 


is extracted, the water in this glaſs will alſo begin to great bubbles; 


the water in the glaſs C, ſtill remaining quiet: and after a great deal more air 


is extracted, the water in the glaſs C, will alſo begin to bubble, and continue 
to do this a long while, if the receiver be well emptied; Whence we ſee, 
that pure elaſtic air may lie concealed in water, without manifeſting any ſign 
of itſelt in the cold, and under the preſſure of the atmoſphere ;: and tho' Wa- 
ter thus conceals compreſſible air within it, yet can it by no means be itſelf 
compreſſed, as we learn by the experiments of the academy del Cimento.. 
Whence it appears, that air, lodged in water, muſt be ſeated in the vacuities. 
| betwixt the component particles of the water: and it could not poſſeſs theſe 
| ſpaces without being able to interpoſe itſelf between the particles of water, 
where they are in mutual contact; otherwiſe ti water, containing this air, 
muſt be compreſſible. In theſe pores, therefore, between the laſt particles ot 
the water, thoſe of the air may reſt: and hence it is probable, that the air, 
thus ſituated, and remaining there inſenſibly in the cold, requires, that the wa- 
ter be compreſſed by the weight of the atmoſphere, to keep it there; and that 
when the parts of the water are leſs compreſſed, than theſe concealed particles 
of air riſe up thro* the incombent water, quit the pores where they lay 
concealed, and leave them empty of air. We alſo know, that heat diſpoſes 
the intercepted air to quit the water; ſo that the hotter water grows, the 
more eaſily air ſlips from it; whence the largeſt part of it eſcapes upon long 
boiling, Laſtly, we learn by experiments, that wine, beer, and brandy, 
part with their air-bubbles the quicker in the air-pump, the more inflammable 
ſpirit they contained. All which is more fully ill by the following 
experiment. _ | |; | 


- 


75. Take a cylindrical glaſs veſſel AB, with a flat bottom, and half fill it Plate 8, . - 


with fair water; have ready alſo a ſpherical glaſs phial CD, with a long ſtem. 


D; fill this with water, and fix the finger upon the mouth D, ſo as to touch 


the water in the neck; then plunge the neck under water in the glaſs AB, 
ſo that no air, nor any thing but water, may remain in the phial D. Set both. 
veſſets, in this poſture, under the receiver of an air- pump; and when the air 
is nearly exhauſted, the water in the cavity of the phial C, will fall by its own. 
weight, down the neck D, into the glaſs AB; the ſurface of the water in the 
glais AB, being no longer preſſed by the weight of the atmoſphere : and 
thus, a Torricellian vacuum will be an in the cavity C, above the deſcend- 
ing water; whence the water there will not be preſſed upon. And hence, the 
air making numerous bubbles in the water contained in this cavity, and all. 


riſing thro” the water in the neck, and in the phial, to the vacuum above, and. 


burſting there, all the air will thus collect from the water contained in the veſ- 
ſel CD. Let the whole apparatus remain in this ſituation, till no more bub-- 


bles are formed, or riſe to the upper part of the phial; then ſuffer the air to- 


enter into the receiver; which, immediately preſſing the ſurface of the water 

in the glaſs AB, will force the water thro? the mouth D, into the cavity C: 

but when all the external air is admitted into the receiver, the water now will 

not fill the cavity as before ; but an air-bubble, conſiſting of elaſtic air, remain 

in the upper part, being what was diſcharged from that water in the preced- 
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fluids. 
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ing operation, in the form of bubbles; which did not riſe, till a larg Fan 
rom 


of the air was drawn out of the receiver. But theſe bubbles never ariſe 
water, till ſo much air is extracted, as, we find by the gage, exceeds a tent 
part of the weight of the atmoſphere; and as the greateſt variation of the 
atmoſphere with us, never exceeds a tenth, there is no:danger, that wa- 

ter ſhould, on this account, naturally part with its air: nay, even water 


heated to go degrees, and freed from a tenth of the weight of the at- 


moſphere by the pump, does not diſcharge its air in bubbles: whence the 
air contained in the juices of the body, is never ſeparated from them, even 
in the lighteſt ſtate of the atmoſphere in our climate. It may here be 
aſked, how it can be proved, that the large air-bubble produced at the 
top of the phial, is true elaſtic air? The proof conſiſts in this, that it expands, 


and contracts, in proportioRl to the compreſſing weight, or heat and cold ap- 


plied ; which are the true characteriſticks of air. 


. Air ir water. 76. It may alſo be queſtioned, whether the air, thus produced, is really 


ſeparated from the water; or does not rather proceed from the ſpace be- 


tween that and: the glaſs: but the following arguments will ſhew it to. pro- 


ceed from the water. And firſt, we muſt obſerve, that a very different 
uantity of air is thus produced from equal quantities of different fluids; 
A quickſilver, water, wine, brandy, beer, alcohol, ropy wine, ferment- 


ing wine, half-fermented beer, and muſt, or ſtum, afford ſuch different 


quantities of air in vacuo, as make it plain, that this air does not proceed 
from the ſurface of the containing glaſs, but from the innermoſt pores of the 
liquor. Add, that ſome fluids afford little or no -air under this treat- 
ment: thus oil of tartar per deliquium, tho' made in the air, ſcarce affords 
any by this experiment; no more does the volatile ſpirit of ſal-ammoniac, if 
made extremely ſtrong. Again, we ſhall hereafter ſhew, that all the air, 
thus generated, will be reſorbed into the water from whence it was diſ- 
charged; and that the water afterwards can by no art be made to take in 
more air: which plainly ſhews, that much the greateſt part of the air in 
queſtion proceeds from the water. os ons «By 255 
77. It remains only to obſerve, that this air has been obtained, by the 
ſame experiment, from water, vinegar, diſtilled vinegar, urine, ſpirit of u- 
rine, oil, water and oil together, expreſſed oil, milk, blood, ſerum, eggs, 
the white of egg, and from quickſilver: but if the ſame experiment 
made upon water, that has conſtantly been kept boiling for an hour, it ſcarce 
affords any air at all. 5 f 5 


3 


EXPERIMENT V. 


5 „ed. 78. Warr being well purged from all the elaſtic air it contains, then 
ed by water. cool'd to the temperature of the atmoſphere, and expoſed to the common air; 


elaſtic air will then ſpontaneouſly and quickly enter, and ſeat itſelf in the pores 
thereof: and this it will conſtantly do to a certain degree. This remari 

property between water and the elaſtic air, may be thus exhibited to the eye. 
: 1 the apparatus be the ſame as in the ſecond part of the laſt . 
„„ 
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_ whence the elaſtie air was collected at the top of the Phial; then if chat 


length, will totally vaniſh, and the whole cavity 
alone: and this conſtantly happens, ſo as that, at 
collected air ſoon enters into the water; whereas, the laſt particles enter 
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in the ſame „ e the air was not to be extracted, but the air-bubble lain. 
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water, by removing the incumbent weight. 
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bubble of air be compreſſed in the condenſer,” yet the air will not thereby 


be mixed with the water; but, on the other hand, if the whole apparatus 


be expoſed to the external air, the bubble will begin to diminiſh ; and, at 5 . 
appear filled with water ff 
ſt, a large part of the 


very ſlowly.” Hence, therefore, water will always perfectly re-abſorb the + . 
air that was artificially diſcharged from it. 3 

79. It is remarkable, that if this experiment be made with water, al- Air dien not | 
. ſaturated with its natural doſe of air, it can receive no more; for if, het t 


X * : | : rated. * 5 : "4 = | 
to remain at the top of the water, and the veſſels were to remain thus for a - 


a year, this air-bubble would not enter into the water, but ſtill remain on 

the top; and this, tho' the glaſſes were to be ſhook: indeed, the air-bubble 

would be thus divided into leſs bubbles; but, with my utmoſt endeavour, 

I could never mix them, ſo as to render them inviſible in the water; yet * 

I have tried to do it by compreſſing, heating, cooling, ſhaking, and by 3 

reſt : nor could I find it poſſible to mix more air with the water, than what I —_— 

it natgrally contulns;?” / 1 SIR I RL £5 +» i 
80. In proſecuting theſe experiments, I could not help remarking, how 4ir 4ifu/- 

ſmall a part of the ſurface of the water was touched by the air-bubble a4 "OH n 

the top of the glaſs; and how from ſuch a ſmall ſurface it inſinuated ſelf," vue, 

thro* the whole large body of water, from whence it was before collected: 5 

and as it was thus again equally diſtributed thro? all the pores of the water, 

there muſt of courſe be ſome attractive power in all the points of the water, 

with reſpect to the air, which thus enters it ſpontaneouſly, and without 

ſhaking: and fo much for the firſt method of. ſeparating elaſtic air from 


* E< *# $7 Fa. C4 £5 


44.0B/6PERAMEN AVE: 

$1, It is a curious experiment to ſeparate water hy fire, and to collect and i, -, 

manifeſt it; which hay. be thus done. Take a 5 wide veſſel, A B, 2 eg, | kW 

capable of bearing the fire, and having a flat bottom; fill it with common fe. 3: | 
water; into this put a funnel, whoſe wideſt part may nearly ſpread over the 
whole bottom of the veſſel; and let its narrow part C D be plunged under 

the water; then take a glaſs phial E F, whoſe ſtem E is large enough to re- 


ceive the end of the funnel CD; fill this phial to the top with water, and 


cloſing the orifice with the finger, invert it into the water of the veſſel A B, 
without letting any air come into the phial, and thus invert the neck upon the 
end of the ſhank of the funnel; then place the veſſel AB, with this apparatus, 
over the fire, that they may all grow gradually warm together; and at length 
the water in the veſſel {AB be brought to boil briſkly : by which means, the =—_ 
water under the funnel will determine the air of the boiling water, now riſing _— 
in bubbles, to paſs thro? the funnel into the 12 of the phial, and thence * | _— 
1 =: 5 ö S414: the ' , = 


Ii, ſparated 82. Put rain - water into a conical glaſs that widens upwards ; expoſe it 


ſlowly ſeparated by time, in vacuo, 


„„ Þ Sy Then rc = 

the belly thereof, where it will be collected together at the top E; when, 
after a time, a certain quantity of true elaſtic air; will be found ſeparated 
from the water; nor can more than a certain quantity be thus collected, 
tho? the boiling were ever ſo long continued. It is here remarkable, that 
after the water has diſcharged all its air in bubbles, at the top of F, yet in 

the farther boiling, other large bubbles ſuddenly ariſe with great impetuoſity, 
ſo as to ſhake the glaſſes, when they diſcharge, and yet produce no air upon 
breaking. Theſe bubbles, therefore, do not ariſe from air, but from fire 


acting within the water, and therefore. theſe always continue hom long fo- 


ever the water be kept boiling whereas the air-bubbles ſoon. ceaſe to riſe. 


. Theſe two ſorts of bubbles differ in their ſize and manner of breaking; the 


fire-bubbles being large, and breaking with a crack; but the air- bubbles 
ſmall, and burſting gently. If, in this ſtate, whilſt the air remains col- 


lected at F, the whole apparatus be left in the cold, the air will return back 
into its water, I once boiled rain - water, in the ſtrongeſt manner, for two 


hours, then placed it under the receiver, with the apparatus of the pre- 
ceding fourth experiment; when extracting the air as carefully as poſſible, 
no air was at firſt found at the top of the phial C; but after having kept 
this water in vacuo. for ſome days, a conſiderable quantity of air was pro- 
duced : whence, I have ſome doubt, whether water be tranſmutable into 


air, upon being detained ſo long in vacuo; or, whether air may ſo cloſely 


adhere to water as not to be diſcharged. by boiling, tho' it may be thence 
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fron water to a hard froſt, and the parts of the water will be contradted by the cold, 


by freezing. 


_ elaſticity, which the 
fore, theſe air-babbl: 


tho' no force of weights was before able to compreſs it; but whilft the 
frozen parts are brought cloſer together, and of courſe the ſpaces between 
them diminiſhed, the particles of air, lodged therein, are ſqueezed from 
their places, and united together; whereupon they ſeem to acquire an 
did not appear to have when ſingle. Thus, there- 
es begin to manifeſt themſelyes, grow large and more 
numerous; and, at length, being very great, they riſe upwards; when 
being reſiſted by the ice, they move thro it by their elaſticity, ſwell the 


ice every way, and burſt the containing veſſel ; and the harder or longer 
it freezes, the larger, more numerous, and more forcible theſe elaſtic air- 
bubbles become: whence ice appears to enlarge its dimenſions by cold, tho 


in reality it leſſens them; only, the air - bubbles, thus produced, poſſeſſing 
large ſpaces in the ice, thus increaſe the bulk of the whole; whence if the 

froſt be ſharp and long continued, all the air, that was diſperſed thro” the 
water, is ſeparated from the pores of the ice, and collected into bubbles: 


; o 4 : o 2 
which ſhews us another way of ſeparating air from water.. 
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45 As oil, ge clan apy ooo de of arm attraQing 4i- ſeparated, 
the water diffuſed in the air, and eaſily turns to froth ; this e 
liquor has been ſuppoſed to be full of elaſtic air: but l have found, b 
kinds of experiments, that it manifeſts no ſigns of air in the exauſt ”Þ 


ceiver, by boiling over the fire, or by freezing whence we conclude, * 

that fixed alcaline ſalt, up 1 its inſinuating into water, diſcharges the 7 

particles of air, poſſeſſes ces, and thus conſtitutes the Neavieſt 5 

fluid, next to guicklirer 3 be lefs' we ſhould rather bo cr „f * 2 

without e it. ER e, " 7 
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us 3 pur the warm, ende, Wes of « healitey peeſicmunder the; bands 
receiver of the air- and immediately extracted the air, as much nr 
poſſible, without perceiving any Ggns of air bubbles for a long while, mo en animals, 
the urine was ninety degrees hot, and the air pu out to twe 
inches; but working the gage te twenty-ſeven: it bubbles began 10 


appear; and proceeding ſtil} farther, this urine on a ſudden! began to boil 


in the vacuum, more violently than it does over a ſtrong fire. It is hard to 
ſay from whence this ſudden and violent motion of the urine ſhould proceed; 
whether it be from the air, or from the fire, contained therein, or from both. 
| made many ſimilar ex e upon different animal fluids, and ſtro ; 
rines of ſea-ſalt, nitre, ammoniac, che volatile ſalt of ſal- ammoniac . 
quickſilver, which gue, be worth repeating, but are. tedious 101 relate. . T8 


COROLLARY. : 


1 Te: follows from our experiments, that tho” che 


cles of . elaſtic 


air adhere together with-ſome degree of tenacity, yet it can reſolve itſelf 


into its minuteſt * N wt and 1} pontaneouſſy inſinuate into tlie pores of 
liquids, exhauſted. of their air z, 25 this equally thro” their whole. maſs: 


OOTY. the; Air is attracted into theſe iq 
8 CORO LLARY II. 


| 86 The air, thus. attracted into the pores. of liquors. is in the action 4 
Uiflolved into its mne particles; as ne diſtributed thro” their whole 


cen AA 


8 7. But che quantity of air; thus abſorbed 2 ors, and diffſed, thro? 
them, NE TY e 


Ii 


quors, and into yg pores, . "4 
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ing by itſelf, cannot in this reſpect; be called air: they alſo agree in this, 


| ety of the aqueous 


8 0 R 0.1, L. A R Fi; V. 
8 Nu Theſe liquors, of what ſort ſoeyer, when once ſaturated with this 
l 


quantity of air abſorbed, can by: no means be made to receive an 
—_— and if attempted by motion, r e re 1 e and 
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90. Liqu 0 * 18 of the aqueous kind, when once dan 
with any eng falt, will not afterwards. abſorb at 111-14 


COROLLARY VL | | | 
91. A finglc particle of air, thus lodged in { pore between the parti . 


of a liquor, does not ſeem to be air, as we i know it by its phyſical 


marks, as not appearing to be elaſtic in this ſtate; at leaſt there is no experi- 


1 


ment to prove it. Again, ſuch a ſingle particle is not eaſily dilatable by heat; 


a conſiderable degree whereof is required to remove it from its place: hence, 
therefore, as a ſingle magnet has no magnetical effects, unleſs another be near 
it, and cannot in this reſpect be called a magnet; ſoa particle of air, exiſt · 


that 5 dan nn only. within their reſpective ſpheres, of attraction. 
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92 But en " any cauſe, two ſuch ſingle particles, of airare diſlodged. 
from their pores in water, and come ſo'cloſe as to touch, they: ſeem NI 
to r each other, and thus form a ſmall bubble. 


COROLLARY VI. | 8 = 


And as this ſmalleſt of bubbles, conſiſting only of two particles, 
ſeſſes all the above-mentioned. properties of elaſtic air; whilſt this 511 
riſes from the bottom to the top of the liquor, it paſſes 'thro' the pores 
thereof, where meeting with ſimilar ſingle particles of ol It LG aus) Nes 

a larger bubble, and is the leſs Ned "he Kigher it aſcetids 5 | | 
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96 Hence, in al the known liguors, 8 ſeems to be 2 3 q cer a 
mihe proportion of air containe' and this alyay $ a v f . 't | 
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2 Hence it may be queſtioned whether the air, which produces the Be 
ect of fermentation in vegetable liquors, be only that which lodges ſepa- - 
rately in their ſmalleſt pores; or, whether this be not rather aſſiſte by x == 5 | 
truly elaſtic air contained in the air-veſſels of vegetables; or again, by the 


external air, uſually intermixed with fermenting ſubject s. * „ 
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96, The elaſtic air contained in the juices of animals, and here divided * mk 
into its minuteſt particles, does not ſeem to be the cauſe of putrefaction; „ 
as animal ſubjects ſcarce putrefy without the admiſſion of the external air. 
and in che open air purtefy dquickſ. | 
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97. The elaſtic, elementary air, which, when divided into its minuteſt How much air £446 
particles, is thus diſperſed thro* the body of water, is there ſo ſmall in bulk, /* water. +2 ©] 
as to eſcape the ſenſes; but when ſeparated from the water and collected to- 
gether, it takes up more ſpace than all the water from whence it was diſ- 
charged: this appears to the eye by the following experiment. Let there See p/ate 8. 
be a parallelopiped veſſel A B, of copper, with a little cavity C, made inf. . 
its bottom, capable of holding a drop or two of water; let there be alſo 
a ſmall conical glaſs D, open at the bottom, fill the veſſel A B, with pure 
expreſſed oil, ſo that the erect conical glaſs D, placed at the bottom of the 
veſſel A B, may be covered therewith ; then lay this conical glaſs, horizon- 
tally on its ſide, as in F; ſo as that no air may remain in it, but its whole 
cavity be perfectly filled with oil; now place the whole apparatus over the 
fire, that the oil in the veſſel and in the conical glaſs 4 till the oil 
ceaſes to crackle; whereby all the air and water, if there was any, will be 
diſcharged from the oil. After this, let all cool: then by means of a ſmall 
glaſs- pipe, let a ſingle drop of water be introduced, thro? the oil, into the little 
cavity C, which water will remain there, under the oil, by its own weight; 
then let the little glaſs D, remaining continually under the oil, to prevent 
any air from entering, be placed erect over the little cavity C, ſo as to cover 
the drop of water centrally; in which caſe, the little glaſs will be full of 
oil, without the leaſt admixture of air or water. Now place the veſſel with 
its whole apparatus over a furnace, ſo as that the flame of a lighted candie 23 
may commodiouſly be applied under the cavity, where the drop of water is z YM 
lodged; and this ſo lowly and carefully, as that the a water may 1 
grow hot by degrees: this drop of water, now coming to boil, will cauſe = . 
a conſiderable noiſe under the oil, and the little glaſs ;- and diſcharging its 
air towards the top of the little glaſs, twill there poſſeſs a conſiderable ſpace 
ſo long as the heat continues, and proportionably force out the oil from 
the conical glas. The motion will hers ſometimes be ſo ſtrong, WR 
3 | "aw drop 
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drop of water is boiling, as to riſc up the glaſs. - When by this means, all 
the air is diſcharged rom the drop of water, let all cool ; then the air in 
the little glaſs, being cooled, will be preſſed into a bubble at the top, and 
appear greater than the drop of water from whence it was diſch : 
Laſtly, let the whole apparatus be placed upon the air-pump, and the air 
be extracted; when the air-bubble at the top of the little glaſs will expand 
| irſelf, and proportionably repel” the oil, and manifeſt its elaſticity, u 58 
*s To taking off the preſſure of the armoſphere ; as it did before, upon increaſing 
> f the heat: but when the external air is admitted into the receiver, the 


_ FF that the air here generated is true elaſtic air. 
—_ dir in araler 98. Hence, we learn, that the air which 1 is 3 in 3 is not 
i. there ſuch a fluid body as it makes after being ſeparated from the water 
8 then collected, and its elaſtic parts united into one bubble; and that air, 
= concealed inf liquors, has not the-ſame phyfical properties, as when united 
out of liquors; and conſequently, cannot . e ſame effects in both 
caſes: it is, therefore, unſatis aQtory reaſoning, that becauſe air may be 
E 15 produced from liquors, therefore it muſt act as air in thoſe liquors: and in 
* bx 50 this reſpe& moſt authors have been miſtaken, even the acuteſt; for in- 
Im ' ſtance, Borelli, in his treatiſe De motu animalium ; where he ' mentions the 
be | vital oſcillation of elaſtic air in the blood: which may caution us not to. 
| L reaſon, ſo as to be contracted by experiments. 
Elafticity of 99. We farther learn from our experiment, that the elaſtic particles of 
air from. air, whilſt they exiſt ſeparate, poſſeſs leſs ſpace than when they are united; 
1 e whence, the power of expanding themſelves ariſes from their coming to- 
_ 0 gether; and therefore, poſſibly they may repel each other, when they are 
1 | cloſeſt : this was Sir JJaac Newton's opinion; and the progreſs daily made | 
L . in experimental philoſophy, renders it more and more probable. 
The particles 100. We learn from the preceding doctrine of the nature of air, . 
air very when reſolved into its primary ſingle particles, it may paſs thro! very ſmall 
"« penitrating. es; for, water containing its own lee of ſuch divided air, the 
b6rh h naturally paſs together; as we ſee by experiments, made upon animal, 
vegetable and mineral ſubſtances; ſince the water, obtained from them, 
always affords elaſtic air; whence, ſuch air cannot be excluded from thoſe 
places, where the liquors that carry it can enter; and therefore, 15 chis 
reſpect, elaſtic air muſt have a large ſpread. 
a Ins entire 101. But air in its entire body will not paſs thro? thoſe pores heb it 
= body net very eaſily enters when mixed with liquors; nor can the leaſt air-bubble paſs. 
UM penetrating. where liquor and air together may gain entrance; even the pri particles . 
of air can ſcarce any way pals thro liquors already ſaturated wad air; tho 
they do it eaſily where the liquors have been deprived of air: whence, per- 
haps, we may ſafely conelude, that in general, the air mixed with liquors, 
does not act in them by any power uſually attributed to common air: but 
when, by the cauſes · above · enumerated, it begins to be ſeparated from the 
| Hquors wherein it was contained, it then puts on the nature of true air, and 
all its properties. Air, therefore, i is naturally preſent in chyle, milk, blood, 
ſerum, ſaliva, bile, the nn * urine, We but ſo diſperſed, as 185 | 


* 


bubble returns to its former ſize: whence, there is no n to be mace, 2 


. 


* FF 


vacuo; which vacuum was ſo perfect, that the mercury in the gage ſtood FX > 


fary to preſs the vinegar into the crabs: eyes. (2.) That ſo much elaſtic air | = 
is here generated, as to poſſeſs the ſpace of eighty cubic inches, and by its | 
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to act as air: and ſince we have ſeen, by the above experiments, that air 
concealed in liquors cannot be diſcharged from them by a heat of ninety- 


two degrees, which is the higheſt that healthy blood will bear; hence; it 


ſeparate in a healthy body, or collect into air- bubbles, or have the effects N 

of true air: but if this at any time happens, it muſt prove inſtantly fatal, 
as is known from the hiſtory of anatomical injections; where the experiment % 
has been frequently repeated, and always with the ſame event. Thus, > © "= 


follows, that the air intermixed with the animal fluids, cannot naturally 


 Ruyſch found air had inflated the heart. of a man he diſſected; and Hippo» 8 


crates, mentions wind in the blood - veſſels as mortal (c ) 7. * 

102, We now proceed to a few other experiments, whereby elaſtic air is i. from © "Mx 
extricated from bodies wherein it before lay concealed ; and for this pur- wager and >. 
poſe I had an air: pump ſo contrived, that I could eaſily. mix bodies in N ⁰¹ 9% 


at 28 inches and 2. In a veſſel, placed under this receiver, I puradram _ 
and half of whole crabs eyes; and pouring an ounce and half of warm be 
diſtilled vinegar upon them in vocuo, a violent ebullition preſently aroſe in ; 
the glaſs, occaſioning the mercury in the gage to deſcend twelve inches in 3 bo 
half an hour's time: the receiver, here employed, contained ſeven pints of 5 4% 
water; and the natural heat at this time was fifty-two degrees by the ther- "I 
mometer z whence the denſity of the air produced in the receiver, was to 
that of the atmoſphere, nearly as 24 to 7. e Wt 5 I 

103. Tis remarkable, in this experiment, (1.) that the ebullition is much 9 
ſtronger in vacuo than in the open air; which, therefore, is not here neceſ- . 


elaſticity reſiſt the preſſure of the whole ome (3-) That this quan- 2 
tity of air may lie concealed in theſe bodies, ſo as to give no ſigns of itſelf, „ 
till the ebullition ſets it free. (4.) Tis hence probable, that the elaſtic air 1 
here generated, does not weigh like common air full of vapours. (f.) Hence, | 1 
it appears, what would be the conſequence if an abſorbent, like crabs- eyes, 
an acid, like diſtilled vinegar, and a vacuum were to be found in the veſſels 
of the human body: we may juſtly ſuſpect that no ſuch ebullition can hap- 
Xen in the body; as ſo much air would be thence produced, a little whereof, 
b e into the veins, is mortal. CE e 5 
104. I put a dram of. chalk to two ounces of diſtilled vinegar in vacuo, Run hail. 5 
and found a much more violent efferveſcence ariſe than in the open air; 


» 


the mercury in the gage fell from 28 + to 6. 


oil of tartar per deligui 
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O Vide Harderi Apiarium, p. 214. 
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From oil of 


tartar, and 


CX 
106; The following experiment ſhould be made with caution, viz. 
ixing of ſtrong oil of vitriol with-ftrong'oil of tartar in vacuo. M. Hom- 


af 
* 


2 : 
5 e THE” 
1 * « : 

. 


oil of vitriel. gerg has ſhewn, that eight parts of ſalt of tartar may be ſaturated with five 


of oil of vitriol; which proportion we therefore make choice of: and 
knowing, that a violent ebullition ariſes upon mixing theſe two liquors in 

the open air, I, firſt, endeavour to free them from the air they may con- 
tain, to leſſen as much as poſſible their expanſion in vacuo; and afterwards 
uſe veſſels capable of containing twenty times the quantity I employ. Then 
ſetting the veſſel, wherein the mixture is to be made, in a glaſs diſh, and 


the veſſels of oil of vitriol and oil of tartar with it, upon the air-pump, I 
cover them all with a receiver; then exhauſt the air as much as poſſible : 


during the working of the pump, not the leaſt air-bubble ariſes from the 
oil of tartar, but à great many from the oil of vitriol; then leaving them 
in vacus for fifteen hours, I afterwards mix the oil of vitriol and oil of tartar 
together ; when a moſt violent efferveſcence inſtantly ariſes, fo as to ſcatter 
particles of the liquor with great force all about the receiver. In the mean 
time, the mixture ſwells to twelve times its bulk. I took only four drams 
of oil of tartar and a dram and half of oil of vitriol; and tho' the oil of 
vitriol ſeemed perfectly purged of air, and the oil of tartar ſeems to contain 
none; yet the air, produced by this efferveſcence, ſunk the gage from 
twenty - nine inches to twelve and a half: whence it clearly appears that all 
the elaſtic air lodged in fluids, cannot be extracted from them by the air- 
ump; but that the largeſt part thereof adheres ſo tenacioufly, as not to 
ſet free without this efferveſcence; ſo that the air- pump has but a 8 
limited power in this reſpect: and. any one would be deceived, who ſhoule 
expect, that all the air may be extracted from liquors by their remaini! 
un, 7 
10. It ſhould ſeem, from the preceding experiments, that the effer- 
veſcences, which thus happen between acids and alcalies, owe their origin 
to the ſtrong reciprocal attraction of the ſalts; whereby they at a certain 
diſtance violently ruſh into one another, and in the ſhock expel the particles 
which lay between them or hindered their coming together, and intimately 


_ uniting. From this violent diſlodgment of theſe atrial particles, made in 


the act of union, the elaſtic air, here interpoſing, muſt be expelled, and 


' . uniting with others of the ſame nature, form bubbles and exploſions ; ſo 


that all the ſtruggle, which happens in efferveſcence, is not owing to any 
repugnancy between the ſalts, but rather to their mutual attraction and 
coming together. Hence, all conflict totally ceaſes as ſoon as the union is 
completed; but the efferveſcence is not over ſq long as any particles of theſe 
ſalts remain ſeparate: hence; we ſee that even the water itſelf, wherein the 


acid and alcaline ſalts were held diſſolved, is ſtruck out, and ſeparated from 


them for both theoil of tartar, and oil of vitriol, being liquid before they are 
mixed, yet after they unite by a ſtrong efferveſcence, they produce a white, 
ſolid ſalt in the midſt of the diſplaced water; whilſt only an àquedus part 
floats above it, weakly'impregnated with ſome of the Jiflolyed tate. — + 


108. It muſt indeed be owned, that the ſalts produced from an acid 1 
„* alkal < 1, united by efferveſcence, ſtill contain a wonderfully el aſtic als ; 8 
| | | | ES ẽũ᷑ ᷑ ei 8 appears 
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appears from experiments ;. for, if ſea-ſalt, nitre, or tartarus vitriolatus, re- ; 
ae ws from their own acid, and ſalt of tartar, be mixed with bole, and 

_ diſtilled in an open fire, they plentifully diſcharge elaſtic air; and this ſo ; 
forcibly, as to break very capacious, and very ſtrong veſlels : Which calls to | . 
mind the gas fylveftre of Helmont, and makes one doubt, whether, What 2 
is thus generated, and difploded, be true, elaſtic; air; or whether, when * 1 
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bodies are in a certain manner. reſolved into their minuteſt particles, they 
do not loſe their former nature, and change into elaſtic air; which concret- 


ing with other particles, conſtitutes them new ſolid bodies; or laſtly, whether 5 x 
there be not in nature, ſomething like common elaſtic air, without being air. | 1 


109. But to go on with our experiments: put a glaſs. of the ſtrongeſt From /jiri: of © 

ſpirit of nitre, with the ſame cautions, into the receiver, and exhauſt the air ae „e, 

as much as poſſible; the ſpirit of nitre will ſcarce afford any bubbles all the 

time; thoꝰ the ſtronger acid ſpirit, or oil, of vitriol in the foregoing experi- 

ment, afforded ſo much. Into this ſpirit of nitre in vacuo, put a grain or 

two of iron- filings; a violent ebullition will immediately ariſe, and a 

groſs red fume diffuſe itſelf all over the receiver, with an exploſion, ſo vio- 

lent as to endanger burſting the glaſſes: but it is here remarkable, that 

tho? elaſtic air be. thus generated, yet it is not in ſuch quantity, or capable | 

of ſinking the quickſilver in the gage, ſo low as might be expected from 

ſuch a violent ebullition and fulmination, attended with groſs, red fumes; _ 

all which immediately ceaſe upon letting in the external air, whereby the 

liquor ſhrinks into very ſmall dimenſionsz whence, we ſee that great and 

violent exploſions of bodies may ariſe, without a proportionable concurrence 

110. It may here be proper to relate an experiment, that is not raſhly to From ſpirit of 

be repeated, but ſtands deſcribed in the Philo/ophical Tranſactions (); A glaſs n oil 

receiver, ſix incts wide and eight inches deep, being applied to the air- of caraway, 

pump, and the Ar being drawn out as far as poſſible, after half a dram of 

ſpirit of nitre, contained in one glaſs, and a dram of the diſtilled oil of 

caraway-ſeed, contained in another, were put under it; then theſe two li- 

quors were mixed in vacuo, and in an inſtant, the glaſs- receiver was forced 

upwards in the air, and the mixture took fire. Whence it appears, that 

much air was here generated from a dram and half of the liquors; and by ex- 

panding itſelf with a great force, raiſed up 468 pound weight; and might 

perhaps have raiſed more, as it threw. off the receiver with great violence: 

yet the air of both theſe liquors was before extracted by the air · pump; and 

this force, or elaſtic air, was generated in an inſtant; whilſt at the ſame 

time, the whole receiver was full of flame: whence, the air was the more 

expanded by the fire, and acquired the ue force; ſo as to act both by its 

elaſticity, and its expanſion by heat. Hence it is not eaſy to eſtimate the de- 8 

gree of this force, unleſs. perhaps by uſing a receiver ſtill larger and larger, 4 

till at length the exploding matter could not raiſe the receiver; which, for N 

this purpoſe, might be kept from breaking, by a pulley and weight. 

111. The laſt method of producing elaſtic air is by means of heat or fire, Elabic air 

as in fermentation, putrefaction, Aiſtilation, or calcination z but here the produced from. 
: EEE Tk 55 ſubject i by fre. 
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mentation; Mr. Boyle has ſhewn, that bodies produce much air in putre- 
faction 3 Helmont has remarked, that crude tartar, in diſtillation, wilt burſt 
very large and ftrong veſſels, if cloſely luted; fo, in the diſtillation of al- 
| inal fu z{tanices,: the retort and the receiver are extremely apt to burſt; and 
in the diftillation of nitre, ſalt, vitriol, alum, Cc. violent, elaſtic vapsum 
ariſe. Indeed, nearly all ſorts of bodies, treated by fire, ſhew, that elaſtic 
air makes a conſiderable part in their compoſition; at leaſt, that all known 
bodies do, by the force of fire, ſeparate a fluid, elaſtic, compreſſible mat. 
ter, that contracts with cold and expands with heat, which are the pro- 
- perties of elaſtic air; tho? this matter, when confined and bound down 
in bodies, does ny the effects of air; but when once let looſe, ir 
hass all the effects of air, and 0 again enter as an ingredient in the com- 
poſirion of other bodies. Chemiſtry clearly ſhews this manner of reſolution 
and combiflation: and no examples hereof need at preſent be produced, after 
what Dr. Hales hath written upon the ſubject in his vegetable ſtaties. And 
here 1 ſhould end my hiſtory of air, wherein I have — — to ſhew how 
neceſſary a knowledge of natural philoſophy is to a chemiſt; and indeed, 
alk thoſe arts, whereby natural philoſophy may be improved; as without 
theſe, a chemiſt will every where fall into errors himſelf, and impoſe upon 
others, by aſſigning falſe cauſes for true ones. HE OE OOTY 0 NS. 
112. From this inquiry we learn, that all the fubjects of chemical ope- 


gard rations, and the operations themſelves, are expoſed to this air we have 


been conſidering; and conſequently, that they are liable to the accidents 
thereof; whence, in all the effects produced, a chemiſt ſhould carefully at 
tend, how far the air may contribute to them: and in this view, it may be 
proper to repeat all the concurring effects of the air in chemiſtry. x. There- 
| Tote it ſurrounds, touches, reſtrains, and compreſſes all chemical ſubjects, 
both ſolid and fluid; infinuates into their pores, and there acts according 
to its nature. 2. Being determined to theſe ſubjects by its gravity, and be- 
ing diviſible by its fluidity, and thus inſinuating itſelf into their pores, and 

there meeting with particles whereto it is particularly attracted, it unites 
with them, loſes its fluidity and elaſticity, and remains united with them, 
Till ſer free again by efferveſcence, fermentation, putrefaction, or heat; at the 
fame time, by means of other particles it contains, producing many other 
effects. 3. It mixes bodies among one another by irs weight, and the con- 
ſtant velocity of its motion; thus producing very particular and extra- 
ordinary effects; as was well known to the ancient adepts, and particularly 
to Helmont (m), who has made great uſe thereof: and the like effects would 
be in vain expected in a higher, a > ork or leſs degree of air; as we fee ; 

in the mixing of oil of turpentine with ſalt of tartar, which does not ſucceed 
high up in the air. 4. Hence, the action of one body is applied; and deter- 
mined upon another; for, all things, heavier chan air, are preſſed upon 
by it, moved with its motions, and mixed together; ſo tht, if any par- 
ticles among them receive a particular property by coming in contact with 


air, ſuch property will be thus excited and made manifeft. Henee, oy 
ed Es * 7 Wn, 77 ſolvents 


b See Helmont, p 1514 5.45. P. 334. 5. $4. Ge. 
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ſolvents will ſcarce act at all is cee, bur freely in the open air; as ſpirit 


of ſal-ammoniac upon copper; and vinegar upon iron and co but 

moſt remarkable inſtance to this' pur 8 1 bs — ded by Papin's digeſtor ; 
where the air and water being forcibly preſſed and determined to act upon 
the ſubjects by heat, preſently ſoften bone, c. 5. The air, as a whole, gives 
a kind of. perpetual motion to bodies, as by the leaſt change of heat it im- 


man contracts or expands ; and as thefe Kenn in are perperugh there | 


is a conſtant vibratory motion in the air: the like 


2ppens alſo upon the 


conſtant. variation of its weight; as appears by the diagonal 8 


where the 1 rifing ryo inches, the atmoſphere riſes 2380 
that, fince the quickſilver in the barometer neyer remains at the me pre- 
ciſe height, the atmoſphere muſt conſtantly vary in its weight. And ſince this 
air inſinuates itſelf into the pores of bodies, it muſt here Excite. à per peru 
are 


motion; and hence, perhaps, it is, that all the principal natyral . 


produced in the open air. Thus paſte does not riſe, nor animal cafiy pu- 
trefy, nor fruit ſoon corrupt in va; whence it appears, that without 
the parts of animals, vegetables and minerals would remain almoſt un- 


changed. 6, The air ſeems to contain es — — to diflolve all 


ſorts of bodies; as nearly all forts of bodies float diffolved in che air, it 
muſt needs happen, that one time or other, the propereft difſolving par- 
ticles will be applied to Oy body, reſpeckively: in which light, The air 
may be called an univerſal folvent (n). Thus el no metal, or metallic 


matter, but ſooner or later is prey d upon, or corroded, either in, or by 5 
the air; but it would be endleſs to mention all the effects of the air _ 
t Was 


bodies: in a word, it makes manifeſt what was obſcure; obſcures wha 
manifeſt : ſheathes what was corroſive; un-ſheathes what was mild; fixes 
what was volatile; volatilizes what was fix'd; produces colours, and de- 


ſtroys them, e. &c. To conclude, it is plain, that the fame ſubjeR; rreated 


\ & 8 


apparently in the ſame manner, may produce a different effect, if the air 
be different: whenever, therefore, any chemical proceſs. is deſcribed, let a 
particular regard be had to the ftate of the atmoſphere; otherwiſe it will 
bo impoſſible to arrive at certainty, or any uniformity, in experiments. 
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is common to be met with, and comes to be uſed on every 


other bodies from wh | xe 
ſabjects, and eſpecially with the air (0), wherein all chemical operations 
are performed ; ſo that it is ſcarce any where excluded. Thus the hardeſt 


from water; which continually mixes itſelf with chemical 


and dryeſt bone, . * diſtillation affords a ſpirit, that contains water; ſo 
likewiſe ſtone. and brick, when reduced to powder and diſtilled, in dix 
veſſels, give out an aqueous moiſture, which, as a kind of cement, enters 
their compoſition, and ſticks their particles together; for brick is made by 
mixing water with dry powdry clay, then drying and burning the mixture (p). 
That the air abounds with water, we ſhewed in the preceding chapter; and 
it may be proved to the ſight, by expoſing a piece of ice to the air in the 
heat of ſummer, when an aqueous vapour will preſently appear as collected 
PPC ad Chow 5; 3:cet - » HOAue 
lc is diſputed, whether or no, water, to break water into minute parts, and make 
be convertible into air. In the vapours daily them aſcend upwards; if they cannot, other- 
raiſed, we find water ratified to a great degree, - wiſe, more eaſily continue their agitation: for, 
ſo as to take place in the atmoſphere, and I remember that betwixt Lyons and Geneva, 
help to compoſe a conſiderable part of what where the Nhene is ſuddenly: ftraitned by two 
we call air: and even to contribute to many of rocks exceedingly near each other, that rapid 
the effects, aſcribed to the air: but ſuch vapour - ſtream, daſhing with great impetuoſity 2 
air has not the characters of true, permanent them, breaks part of its water into ſuch mi- 
air; being eaſily redueible into water again nute corpuſcles, and gives it ſuch a motion, 
So, in digeſtions and diſtillations, the Water 


lift | ter that a miſt, as it were, may be obſerved at a 
may be rarified into vapours, yet it is not conſiderable diſtance. ariſing from the place, 
malls changed into air, but only divided by and aſcending high into the air. Be, /e's Phy/; - 
heat, and diffuſed into very minute parts, Mechan, Epp. | 
which, meeting together, preſently return to (i Tis ſurpriſing to obſerve, how great a 
fuch water as conſtituted before. N 


t 7 ſhare of water goes to make up ſeveral bodies, 
Water. rarified into vapour in an æolipile, 


whoſe forms promiſe nothing near ſo much: 
will, for a while, have an elaſtic power, like 


that of air, and be driven outin a ſtream, much 


reſembling air; but the elaſtic power of this. 


fiream is manifeſtly owing to nothing elſe but 
the heat, that expands and agitates the:aque- 


ous particles thereof; and, When that hear is 


ne, the elaſticity and other aerial properties 


eels, by diſtiſlation. yielded me ſome oil, ſpirit, 
and volatile falt, beſides the cant mortuum-: 
yet all theſe were ſo diſproportionate to the 
hlegm,that they i: | to have been nothing 
tthat coagulated: which likewiſe ſtrangely 
abounds ig'yipers, tho'they are eſteeme very | 


hot in operation; and will, in a convenient air, 
iſappear likewiſe: rapid winds, thus made, 


furvive, for ſome days, the loſs of their heads 


ſeem to be no more than mere water, broke un hearts. Human blood itſelf, as ſpirituous 
into little parts and put into motion; ſince b and elaborate a liquor as it is reputed, ſo a- 


holding a ſmooth, ſolid and cloſe body 


it, the vapours CG thereon, will pre - 
1 We ve 


ſently cover the body with water, 
Tho' no heat intervenes, ſays Mr. Boyle, 
perhaps motion alone, if vehement, may ſuffica 


inſt. bounds in phlegm, that diſtilling ſome of it, 
on purpoſe to try the experiment, out of about 


7 half ounces, we drew near 6 of phlegm, be- 


fore any of theſe operative principles began 
to riſe. Baple's Scept. Chemiſt. = N 


vas equally diſtributed thro? the air, but ee to be condenſed by the 


- 


* 
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about its ſurface; and: if held near to the hand; a vapour maniſeſ | wits e 
wixt the ice and the ſurface of the ſłin: which OE os „ 


eoldneſs of the ice, appears in a viſible form. So likewiſe, if a third part f 
powder'd ſal- ammoniac be put into a large glaſs of fair water; the external - 
ſurface of the glaſs, tho? perfectly dry before, will now preſently ſtand of a. 
dew, and trickle down in drops: which ſhews that the inviſible water of 
the air, like the breath in ſummer, is thus condenſed and rendered viſible, 
like the breath in winter. And as by theſe and numerous other experiments 


it is certain that the air always contains water, it's impoſſible that bodies, „ 
expoſed to the air, can be kept from water : but if it be ſo difficult to ſepa- . 
rate water from air, it may be no leſs ſo to ſeparate many other bodies from 3 
water; and obtain it perfectly pure, ſimple and elementary. It is certain, 


that numerous kinds of bodies are totally diſſoluble in water, both ſepa- 


rately and conjointly, ſo as not to appear therein; whilſt cuſtom, which 
gives the law to words, calls this liquor by the. name of water, tho' it be 


mixed and altered a thouſand ways: but when we carefully examine into 


its peculiar nature, we ſhall find it poſſeſs'd of many principal properties, in 
common with other fluids; whence there again ariſes a great difficulty in 
finding a mark, whereby water may be accurately diſtinguiſhed: from all 
other Mf, ñð¶¾ UH CE , ,., Ob TL RE ©) | £60 15 

2. But he who Ne e, phyſical inquiry, ſhould neceſſarily have 7: mark to Fo: 
ſome certain mark, whereby to know water, W. nature he endeavours to . 
find; ſo that by means of this mark, he may diſtinguiſh water from allother 
bodies, which are not water: and at length all the properties found in water, 
are to be referred to that thing, wherein the former mark was found. 
3. In purſuance of this method, we call water a very fluid, ſcentleſs, taſte- an de 
lets, tranſparent, colourleſs liquor, which turns to ice with a certain degree fd. 
of cold;; by which marks every one knows water to be denoted: if there- 
fore we could procure ſuch water, perfectly free from the admixture of any 


other body. it would be eaſy to examine it chemically, hydroſtatically, and. 


mechanically; and thus we might be certain, that all the diſcoveries made 

would conftantly belong to the nature of water, and to no other. body beſide ;. 

becauſe, by fuppoſition, no other would be contained in it: bur, if other bo- 

dies be preſent in water, we muſt always remain in doubt to what: kind. of. 

parts any diſcovered property belong. 
4. But to obtain water pure, is impoſſible ;- for, ſo long as the form of Fire in u. 

water remains, it always contains fire, and this in a conſiderable quantity: 4. 8 

but as ſoon as the quantity of fire in water leſſens, till the thermometer 

ſtands at thirty two degrees, water is no longer fluid, bur ſolid ice; tho“ 

many other bodies remain fluid in the cold that freezes water, yet may be 

froze by an intenſer cold: on the other hand, tho the thermometer ſtands 

ſeventy three degrees below the point that freezes water; yet alcohol and 

mercury do not freeze: whence it ſhould ſeem that a large quantity of fire- 

s requiſite to keep water fluid % / . 

% Thus Mr. Boyle : Ice is uſually ſaid to cold; but with regard ta the nature of things, 
be water brought into a preternatural. ſtate hy and ſetting aſide dur arbitrary ideas, as, +”; 


y of CunMis TRY. 


438 | "The The 


| Mixed with F. But all water is continually expoſed to the air; which likewiſe enters 5 
_ theingredi» it in a certain proportion, as we have ſhewn above: now, the atmoſphere, 


For 7 "real we know, abounds with all ſorts of volatile bodies; whence of conſequence, 
. the air muſt continually intermix its contents with water: an eminent proofof 


- which we have after ſudden. rains, attended with thunder and lightning, and 
following upon long droughts ; for, the rain-water, collected at this time, 
abounds with a great variety of particles, as chemiſts have often obſerved. - 

And not eh. 6. And when the air has thus entered water, they are not eaſily ſepara- 
/eparable © ble again; the extraction of nearly the whole weight of the atmoſphere, 
agein. being required in the air-pump, before the air can extricate itſelf from water 
| in chirty⸗- three degrees of heat; and it requires a hundred and fifty degrees 
of heat to ſeparate air, mix'd with water, in an atmoſphere of a middle 
weight : whence the greateſt natural heat, and the lighteſt atmoſphere 
with us, are not ſufficient to diſlodge air from common water. Fixed alcaline 
ſalts indeed; diſſolved in water, may ſeem to drive out the air; but at the 
ſame time they impregnate the water; and if the water be hence abſtracted, 
yet by thus paſſing thro” the air again, it becomes replete therewith : but there 
is reaſon to ſuſpect, that oil of tartar per deliquium does not yield air in 
varuo; becauſe it is ſtrongly attractive and retentive of air: tor, I have 
often found by experience, upon boiling ſtrong alcaline lixiviums, that 
when they began to thicken and grow dry, they would ſuddenly ſwell and 
riſe in a violent froth, and boil over, ade eee prevented ; the ſwelling 
being here ſtronger than in moſt other liquors : which makes me ſuſpect, 
that true air is ſtrongly and largely attracted by pure fixed alkali, as ſoon as 
it-is removed from the fire ; and that it fixes the air ſo firmly in itſelf, as 
not to be ſeparated again, but by a very ſtrong fire, or by attracting ſome 
other thing, more nearly related, as an acid ſuppoſe z with which it ferments, 
and thus lets go its air. Hence we ſee, how ſeldom water is to be found 
without air, and the things contained in air; tis, therefore, neceſſary, be- 
fore we come to our experiments upon water, that we expreſsly treat of the 
ways whereby water may be obtained as pure as poſſible ; for, when once 
ſuch water is found, and carefully examined, we may come the nearer to a 
knowledge of the pure element. To perform this the better, we muſt pro- 
ceed ſlowly, and in order; examining all the properties of water ſucceſſively, 
which can any way be found therein, ſo long as it remains water: and as 
we proceed, it will always be neceſſary moſt carefully to obſerve, how every 
property, found in any water under examination,:correſponds to that water 
which we find to be the pureſt ; this being, in my opinion, the only true way 
of purſuing the inquiry. E 009, Phe SIP CRED . 
full as juſtly be ſaid, that water is ice, preter- temperature of the climate, than thawed by 
naturally thawed by heat. If it be urged, that the heat of the ſun ; and that a little below 
ice, left to itſelf, will, upon the removal of the ſurface of the ground, the water, which 
dhe freezing agents, return to water; it may be chances to be lodgedin the cavities of the ſoil, 
anſwered, that, not to mention the ſnow and continues in a tate of ice all the year round; 
ice, which liz all the ſummer long on the %:, ſo that when in the heat of ſummer, che fields 
= and other high mountains even in the torrid are covered with corn, if you dig a foot or 
zone; we have been aſſured, that in ſome parts two deep, you ſhall find ice and a frozen ſoil. 
of Siberia, the ſurface of the ground continues Boyles ' and Preternatural State” of 


. 3 
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7. Andfirſt, we are to obſerve, that water has its own peculiar gravity, tho The jera/iar 
this be extremely difficult to find; becauſe water naturally contains many wei of 
things that are lighter than the pure element itſelf. This appears remarkably 22 Heul 
in rain - water, and diſtilled · water; thus, for example, if any fermented ſpirit n 
be contained in either, it renders them lighter; as on the other hand, a ſpirit 
produced from putrefied vegetables, or animals, renders them heavier : but BT 
there are many other things mixed with the air, which prove naturally much = & 
heavier than water, and render it more ponderous : for, ſaline, ſaponaceous * 
and vitriolic bodies, largely diſſolve in water, ſo as to increaſe its gravity in | 
ſprings, rivers, and wells. - ENTS} | | — 
8. Well- water is properly the water found in the ſandy ſtratum of the /”:/-waters 
earth, or quick-ſprings, by digging to a certain depth below the ſurface 93 


of the earth, where it is not ſtony, till we come to a pure ſand, which is Ft 
in vain attempted tobe dug through, freſh ſand continually flowing in from . 
the neighbouring parts as faſt as any is removed; and in this ſand- bed the 325 


water always riſes from the bottom, and runs from the eircumjacent parts; f 
whence the names of quick-ſprings, and living- waters, ſeem to be derived; | 3 
and if in a place thus dug, the acceſs of all water is carefully prevented. 1 
except what ſtrains thro” the ſand, a pure water may be thus procured: for, 4 
as ſand is only a collection of ſmall, clean flints, of ſuch different figures, = 
and ſizes, as to leave interſtices between them; it thus ſtrains the water, and > 
keeps back moſt other ſubſtances, that were mixed with it; thus rendering 
the water pure and limpid : ſo that if there are no fine ſalts in the neigh- 
bourhood of theſe ſands, the water muſt needs have a great degree of 
purity; tho? in general the caſe is otherwiſe, ' and ſalts, Sc. mix with 
the water. and increaſe its weight: the earth being a kind of chaos from: 
whence all things riſe, and back into which they all return. This water, 
therefore, is a kind of lixivium, wherein thoſe things are held diſſolved that 
water is capable of diſſolving; whence it appears that water can rarely be 
obtained pure, and . muſt differ according to the difference of the 
places through which it paſſes. © Now if we compare the pureſt water, that 
can be thus obtained, with another body that does not vary its weight, as 
pure gold for inſtance, we ſhall find it to gold, as 250 to 4909, or nearly, 
as 1 to 203 to rock-cryſtal as 1 to 22; to marble as 1 to 244 ; to com- : 
mon air as 1 to 850, Sc. (r). But:as heat makes water ſpecifically lighter, . 
hence in all experiments about the relative weight of bodies to water, the de- 
gree of heat in the air is carefully to be obſerved ; and ſince the expanſions - 
of bodies from heat are to one another as the weights of the bodies ex- 
| panded, with this difference, that fluids expand more than folids; hence - 
metals will be much leſs expanded than water by the ſame degree of heat; 8 
and, therefore, no obſervation of the weight of metals to water can agree, 
if made in different degrees of, heat: but if two different kinds of water 
ſhall, in the fame degree of heat, differ in their weight with -ref! 0 
gold, the heavier will always contain matter in it more ponderous than the 


water; whence, the heavier any water is, the more it ſhould be ſufpected 
00 Sep Phil, Teles. Ne. 197. P. 366. P. ... 
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| Dee Theory of CunnisTRY, ' | 
of containing what is not water: and henee. phyſicians judge heavy waters 


to be unwholeſome, and the light ones to be purer and better (3 unleſs 


their lightneſs be owing to an admixture of ſpirits, Hippocrates ſays that light 
water is eaſy of digeſtion and paſſes off quick; and again, that the lighteſt 


ſweeteſt and cleareſt rain-water is the beſt and moſt medicinal (t). Herodotus 


(u) has this remarkable paſſage: in ÆAtbiopia they live to 120 years or lon- 
+ ger; they eat dreſſed fleſh, and drink milk: they have a water that no- 


thing will float upon, not wood: and even things lighter, fink therein; 


and this water makes them . But in our days we meet with 
no ſuch water as this; if it could be procured, we might hence have a 


method of comparing our ſubject with it; but even repeated diſtillation will 


not afford us ſuch a water. So. that preſuming this account to be true, I 
Juſpe& that the woods in that part of Æibiopia are extremely ponderous, 


and their waters lighter than ours; it is certain that in Aa, Africa, and 


America, eſpecially the hottgr parts of them, there are woods that approach 
| "$8 ) Phyſicians generally ſuppoſe the light 
A 


pure water the moſt wholeſome; ſo that 
an eaſy contrivance to know, when water has 
theſe properties, would be of ſervice. We 


have been told that water brought out of 


Africa into England, was found by common 


' ſcales, to be ſpecifically lighter than ours, b 


four ounces, in the pint. Thus many kinds 
of pump-water wil not bear ſoap, and ſome 


will not dye ſcarlet, or other particular co- 


Joors.: mn 
Dr. Hook has contrived a. water-poiſe, which 


may be of good ſervice in examining the puri- 
ty, &c. of water: it conſiſts of a round glaſs- 


ball, like a bolt-head, about rhree inches in dia- 


meter, with a narrow ſtem or neck one twenty- 
fourth of an inch ; which being poiſed with red 
lead, ſo as to make it but little heavier than a pure, 
ſweet · water, and thus fitted to one end of a fine 
balance, with a counter poiſe at the other,; upon 
the leaſt addition, of even one two-thouſandth 
part of ſalt to a quantity of water, half an inch of 


the neck will emerge above the water, more than 


did before. Philooph. Tranſat. No 9254 | 
It is generally granted, that thoſe waters, 


ceteris paribus, are the beſt as well for whole- 
ſomenels, as other various ceconomical uſes, c. 


that are freeſt ſrom ſaltneſs ; which is an adven- 
titious, and in moſt caſes, a hurtful quality in 
waters. - Mr. Boyle, therefore, contrived a v 

extraordinary method of examining the freſhn: 

 and'faltneſs of waters, by a. precipitant, which 
could difcover one part in 1000, nay 2, or 3000 
part of water. This he proved before K. 
ogg but he was enjoined to keep. it a ſe- 


nue osten found an vnſaſpeftcd ies Alt in 


water, by pouring thereinto a ſolution of 
fine filver, made in agua fortis : for, as com- 


mon ſalt, or its ſpirit, will precipitate the me- 


fitted in 
of tartar ; then diſtilling ; and laſtly, | 
it thro' a peculiar ſort of earth, which he 


tal in form of a white calx in ſuch a ſolution ; 
I imagined, if the water, in its paſſage thro” 


the earth, gained ever fo few ſaline corpuſcles, 


they would act, tho faintly,” upon the diſſolved 
particles of filver ; and accordingly, upon their 
mixture, a kind of whiteneſs immediately en- 
This experiment has taught me to avoid 
ſach water, and to uſe in its ſtead rain · water, 
or that, which had been freed from its - falt by 


ple e  Bovr's | Ups. of Des 


Divers means have been attempted for mak- 
ing ſea-water ſweet ; Mr. Haughton had a ſecret 


for this purpoſe, which he at length diſcovered 


hang ups of the royal academy. It con- 


precipitating the water with oil 


mixes with it, and ſuffers to ſettle to the bot - 
tom. After the three operations, the water, 
remains JA... Yo a ay 
Dr. Lifter holds, that ſalt-water is rendered 
e the breath of plants, growing in 
it; iment, 


accordingly gives us an experiment, 
wherein ſome ee | 


, or alge ma- 
rina, being ſet in a glaſs body of falt water, 
diſtilled every- day, without any fire, a is. 


13 * pure, potable water. Phil. Tramſ. N* 


be thamed ice of ea-yater woken uſed at 
| Amſierdam, for brewing. And Bartholine, in 


his book de ui, u u, confirms this relation 


in the following words: | Ih certain, h 
© © be, that if the ice of the ſea- Water be thaw- - 
- * ed, it loſes its ſaltneſs; as has been lately tried 


by a profeſior in our univerſity) ? 5 


(7) Hippoc. de acre, aquis & locis, 5. 16. 
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perfectly pure, there is ſcarce any coheſion between its parts: which being 
drawn out, they do not run in long, ropy veing, or ſpirals, but rather diſſipate 
into a fine dew, Thus, when diſtilled with a gentle heat in clean olaſe-vellels, 
it riſes in a tepid vapour; which ftriking againſt the ſides of the glaſs, re- 
turns to water; and running down the internal ſurface, never appears in 
veins, as oils and ſpirits do, but reſembles dew-drops : whilſt ſea-water, on ' 
account of the ſalt and bitumen mixed among it, does not ſo eaſily ſeparate 
into its particles, as freſh 3 whence ſprings, brooks, rivers, lakes and ponds 
_ exhale: more in proportion than the low much the ſea, and fair water 
exhale, and with what difference, is computed: by Dr. Halley (). A ſmall 
degree of heat, ſo as not to raiſe a ſenſible vapour, occaſions à copious ex- 
halation from water; whence, by the heat of the ſun, and the action of the 
winds, water is continually kept in motion, carried off and diſperſed. And 
hence ap the great neceſſity and uſe both of the ſun and wind; but, 
what * moſt to our preſent purpoſe, we hence learn that the particles 
of water are ſo moveable, as to be totally ſeparable, and reſolvable by a 


10. This great fluidity of water is entirely owing to fire, applied in a Depeng; upon 
certain degree; for, if pure water be expoſed to the air, ſo as to be every /fre.. _ 
way affected by the temperature thereof, it. loſes its fluidity: at the thirty-ſe= 
cond degree of our. thermometer ; whence thirty-three degrees of heat are ſuf- 
ficient to perſerve water fluid: and ſo long as water retains this degree of 
heat, ſo long it retains motion, or exhales, and conſequently flows, with this 
ce of heat. But as this degree of cold may naturally, as we ſaw in the 
hiſtory of fire, be augmented to the firſt degree; and as heat ſeldom na- 
turally riſes to eighty degrees; hence it appears, that water may become 
and remain ice, Within the limits of part of the greateſt natural heat; and 
with the other 3 become and remain water: which could not eafily be cre- 
dited, unleſs thus ſatisfactorily proved. And doubtleſs, there muſt be ſome 
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weighty cauſe in nature, why water ſhould only remain water in that 
| of heat, and ice in a leſs. 7 „ | . 
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11, And when water once obtains its firſt fluidity with this deterwilins 


degree of heat, it retains the ſame invariably, in all N degrees of heat; 
ſo that no art, hitherto known, can render it more fluid, how great a fire 
ſoever be applied: hence, water either exiſts in its own fluid ſtate, or in the 


form of ice; whilſt the action of fire cannot divide its particles farther, but 


The fmallne/s 


of its parti- 


Cifs, 


only ſet them looſe z upon which, the water immediately becomes a fluid, 
as its nature permits. Thus Sir Jagc Newton has ſhewn by experiments, that 
pendulums vibrate equally alike in hot water and in cold (y). But here we 


' ſpeak with reſpe& to our ſenſes, fo far as they give us notice of the changes 
in bodies; and with regard to the lubricity of the parts of water, whereby 


they act upon each other with a determinate force, which we judge ſo ſmall 
that fire cannot leſſen it ſenſibly z otherwiſe we know, that water conſtantly 
becomes lighter and rarer from thirty-two degrees of heat, up to two hundred 
and twelvez and on this account gives leſs reſiſtance to the motion of the 
ſame body of the ſame weight. The ſcale of the rarification of water we 
have already given in the hiſtory of fire: thus boiling-water poſſeſſes th more 
2 but this makes ſcarce any ſenſible difference in the motion of a pen- 
ulum, whilſt itſelf alſo rarifies by the boiling water, and renders ſo ſmall a 
difference ſtill leſs, e GEL OE DRE 
12. If we reflect upon the ultimate particles of water, we ſhall find them 
ſo extremely ſmall as not to be meaſured: a ſingle particle not being an 
object of ſenſe, however aſſiſted z; nor manifeſting its bulk by uniting with 
other things. In the hiſtory of air we have ſhewn, that water may paſs thro' 
ſmaller pores than air (z); as, for example, thro the inviſible pores of wood, 
where no elaſtic air can enter: tho? this does not ſhew the real ſmallneſs of 
the ſingle particles of water, but only their penetrating power, which may 
depend more upon the figure, than the ſize of the particles. Nor can we here 
argue from weight : as a ſpherical particle of gold may uy where the ſame 
particle beat into a thin plate could not. I farther doubt, whether a ſingle 
elementary particle of air be leſs than a fingle elementary particle of water; 
becauſe, particles of air may lodge between the contiguous particles of water, 
_ yet the water remain incompreſſible, as was above ſhewn in the hiſtory 
of al | | | #4 0 326: 
13. Tho? we cannot determine the ſize of the component particles of 


Water, yet we know no fluid more penetrating, if we except fire, (which 


s all things) the magnetic effluvia, and light. It's true indeed, oil 
will ſometimes ſoak thro* caſks, that would contain water; but the reaſon is, 
that the oil diſſolves the roſin of the wood, and ſo both run thro* together: 
whereas water, not diflolving the roſin, does not ſweat thro'. So again, 

(3) See Mutes, Optice, 1 air, for want of a wetting property, cannot do. 
: 8 M. Hemberg 8 9 As a proof of this doctrine, he z bladder 
enters ſuch narrow pores as will not admit with air, and compreſſed it with a ſtone, and 


the air, only becauſe it moiſtens and diſſolves found no air to come out; but placing the 


the glutinous matter of the fine fibres of the bladder, thus „in water, that air 
membranes, and alſo renders them more plia- eaſily eſcaped. Hif. dt Acad. dun. 1700. 


* * 
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fink into any of the precious ſtones, flints, or the ponderous and hard rock- 
ſtones, glaſs, or ſulphur; nor can it paſs thro? cloſe, hard, ponderous roſiny 
woods, tho? it will thro? ſuch as are ſpungy, ſoft, light, aqueous or faline 
as alſo, through ſoft, ſpungy ſtones, brick and unglazed earthen-ware z but, 
not thro china-veſſels, or glazed earthen- ware. Glaſs neither changes water, 
nor is changed by it; and, therefore, preſeFves it well. Clavins the mathe- 
matician, put ſome water into a glaſs-phial with a long neck, ſealed it up 
hermetically, and with a diamond marked the height it roſe to; and at the 


end of eighty years, it was found in Kircher's muſeum at Rome, (till ful! 


up to the mar 


s not paſs thro? paper, firſt moiſtened with oil, but oll cafily will; 


15. If cold water does not paſs through any veſſel that will bare the fire, N. heated. © 


neither will it paſs through the ſame, when boiling; as we ſee in all the 


chemical diſtillations of water, Papin's digeſtor, and the æolipile. Some 


chemiſts, I know, are of a contrary opinion ; and imagine, that water may 
by heat be ſo attenuated as, after repeated diſtillations, to paſs thro* the ſub- 
ſtance of the glaſs (a): but we are to remember, that it is extremely difficult 
to join the diltilling-veſſels fo cloſe, as that no vapour ſhall paſs through the 
luting. Others have ſaid, that by repeated diſtillation, water acquires a cor- 


roding property: but in all my ogy omni I do not remember, that it 
I 


ever acquired: any acrimony by diſtillation z and am convinced of the 
extreme difficulty of repeating diſtillations in any laboratory, full of vapours, 


and abounding with fires, and at the ſame time prevent loſing part of the 


ſubject, and keep it from all accidental mixture. 


16. It is alſo found, that water, contained in a ſtrong veſſel, cannot by o- 
eſſure be forced thro? its pores, as we ſee in Papins digeſtor. For farther Pat 
proof, we made the following experiments in the hydraulic machine A BCD, 
where AB is a hollow, braſs cylinder, ſolder'd up cloſe, and only opening 
at B, into the tube CD, which alſo was ſoldered at B, and riſes in a right- 


angle at C, ſix- foot high to D, ſo as to leave a communication between the 


cavities AB, and BCD: at ct there is a ſtop-cock E, a little above the 


cover AF. Now, on pouring in water at D, and opening the ſtop-cock E, 
ſo as to fill the veſſel AB, and afterwards turning the cock E, and till 
pouring water into the tube d c, this preſſed the water in AB ſo ſtrongly, 


as to diſtend the veſſel, and force the braſs- cover AF upwards, tho a 


great weight was laid upon it, yet not a drop of water came through the 
ſides 2 a. 4 when water was poured in almoſt up to D, the ſoldering was 
burſt by the preſſure, and the water ran out at the cracks, From whence. it is 


plain, that water, preſſed by a great weight, cannot be forced through thoſe- 


pores which it would not nnn po by it own fineneſs of parts. 
| (s) See Stahl, in fupdament. chem. dogm. & exp. p. 38. 5. 7, 


4 ; 
# 


17. 


9, fig- 1. 


compreſſed. 5 
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cola alone. 


Not to be 
attenuated by 


3 Are. 


Always in 


motion. 


Immutable. 


Mate for by, 157. We fee, therefore, that the. parcicles 


water becomes ice; and the farther contraction of the les o 
Which happens in ice, cannot be obſerved, becauſe the air, expelled by the 
dloſer union of the contracted particles, begins to form elaſtic bubbles; 


by maſons; viz. that cold water 


of fire on water terminates. 
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| of water, whilſt they exiſt ſe. 
parate, can be enlarged by no other cauſe but fitg alone, which has this 
power univerſally upon all bodies; and that theſe. particles cannot be di- 
miniſhed but by the abſence. of fire: but this ſenſible dimunition in the par- 
ticles of water goes no farther than to two and thirty degrees of heat, when 
particles of water, 
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which. then obtaining an elaſtic power, dilate the ice more than it is con- 
tracted by cold. Whence we underſtand the reaſon of the obſervation made 
penetrates farther into walls than hot: for, 
we have ſeen above in the chapter of fire, that water is more condenſed than 
ſtones by cold; whence the pores of ſtones are leſs contracted by the ſame 


degree of cold than the particles of water; and, conſequently,” water, ren- 


dered as cold as poſſible, may paſs thro”. pores which it could not enter hot. 
18. Theſe obſervations being conſtant, we infer that fire with all its force, 
however applied, and continued, to water, can never divide its component 


particles, or make them ſmaller; but on the contrary, enlarge their bulk, 


and ſtrongly agitate them one among another: wherein the utmoſt power 
| I have, in ſtill weather, collected rain - water on 
the top of the obſervatory, belonging to our univerſity; and diſtilling it 
with a_ gentle fire in clean veſſels, kept it cloſe ſhut up for ſeveral years, 


without ever finding it to differ, in any reſpe&, by hydroſtatical and che- 


mical trials. 5 1 : de a 6 6 
19. But as a heat of thirty-three degrees diſſolves ice into water, or keeps 
water fluid; hence we learn, that its parts are continually moved by this 
fire, whilſt it remains water: for, this fire, which turns ice into water, 
is more than + part of the greateſt natural heat; and, therefore ſo great a 
proportion of heat, as is required to melt ice, muſt of conſequence move its 
particles : whence, the particles of water, ſeemingly at reſt, are conceived 
to be in continual motion. Thus alſo the ſolution of ſalts, by means of 


Water apparently at reſt, ſhews its particles to be in motion; tho? this ſolu - 


tion ſeems rather owing to the attraction of the particles one among ano- 


ther, than to impulſe (4): but a ſolution could ſcarce be made in the whole 
maſs, unleſs the particles continually changed their places by a continual 
motion, and thence came ſucceſſively in contact with the ſalts to be diſſolyed. 


Again, water can never be at reſt in the containing veſſel, while all things 
capable of ſuſtaining water, are in a tremulous motion. o. 

20. Hence the ultimate particles of water ſeem to be immutable ; at leaſt; _ 
they are ſo conſtant and unchangeable in their native figure, that no power 
of art or nature can alter it; and this both ſeparately conſidered, or in A 3 


2 f 


folk e e In 


(8) Theſe inſtances of the ſolution of ſalts . 


in water may be accounted for, on Sir Jſaac 


Newton's principles, without ſappoſing the 
icles 2 the fluid in continual — 


rue, to effect a ſolution; there muſt firſt be 
motion; but that motion need not be ſu 


10 have exiſted before the application of che 


than that between the 
may induce a ſeparation 


mutal attraction between the particles of the 
water and the ſalt; which, being wig) od 
articles of the ſalt, 
ereof, and occaſion 
them to recede from each other, and diffuſe 
themſelves throughout the water. 


F y 1 5 4 7 2 To „ 
|; + 33 J ; Jo % ; * 3 EY 2 . 
For 72 a 2 2 . 54 FY 8 = * Bae a av : » SE, 77 
3 3 I VS 
a * . 
2 % n —_— * 
fore, bei nor ligh ſſer 
1 - oy þ 10 4 a7 * a 4 > 4 Met: 
it appear gures, ere 


«40 NI Bo 
<8 oh 2235 * 


1 „Thus, ſuppoſing theſe par- 


the large ſpaces between” the "ſpherical calion u great 


7 * 


whence it is highly rarified and divided; yet the vapour, thy 1 
collected, always returns to water... iy . | 5 
21. Hence, 1 particles of water are anguillular ; fexible. 

as Des Cartes, and Stairt ſuppoſed: on the contrary, they appear to be 
perfectly rigid, inflexible and of an adatmantine hardueſs. Perhaps, they 
are all equally perfect and ſolid ſpheres; ſo that if air mould, in a globular 
form, lodge in the interſtices of water, this ſpace of the water would be to 
the ſhave of the airs s hehe 10 even, according the eignen e 
22. That the particles of water are.. abſolutely. incompreſſible has been 4d incon- 
abundantly ſhewn by the experiments of the academy e Cimento ; and oh. = 
Du Hamel relates that a golden globe, perfectly filled with water, could not 
be compreſſed”: on the other hand, M. Colbert (c) relates that a'ſphere of lead, 
filled with water, is-compreſſble by the hammer; and the Lord Bacon, that 
a ſphere of tin, being filled with water, and ſtrongly compreſſed, water ſpirted 
out of it at a hole, purpoſely made in it, Mir: Beyle, and Mr. Stairs fay, that 
in ſuch an experiment, water Was projected to the diſtance” of three feet; 
which ſeems to contradict the Florentine experiment. But here, two things 
are to be regarded; and firſt, that air might eaſily inſinuate itſelf in the filling 
of theſe veſſels; which, coming to be compreſſed,” and finding vent, "might. 
diſcharge the water. Secondly, the parts of the metal, ſqueezed by the 
force, might endeavour to contract themſelves upon the water; Which, 
therefore, would fly out at an orifice purpoſely” made: ſo that we are not 
from hence to infer, that water is compreſſible or elaſtic. We may, therefore, 
ſafely conclude, that, how much ſoever the weight of the atmoſphere may 
vary, water is not more or leſs compreſſed, or rendered more or leſs denſe 
thereby. Hence, it is a wonderful contrivance of the author of nature, 
to make one of the elements, viz. air, almoſt infinitely elaſtic, and another, 
viz, water, unelaſtic. In experiments of this kind, great regard muſt be had, 
that no more air lodges in the veſſel than what the water naturally contains: 
ſecondly, that the degree of heat be the ſame, during the whole time of the 
experiment; and, thirdly,” that the air, naturally contained in water, is not 
there elaſtic, unleſs it comes to be expanded with a certain degree of heat 
which drives it out by an bydroſtatical force, when; as in making a vacuum, 
(OY ME ft 20 ap age et 
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I 446 - The Theory of Cunmtarny, 
2 | uniting with ſimilar particles, it acquires. an elaſticity: and unleſs theſe; cauti 
| ons are duly obſerved, an error may eaſily happen in making the experiments. 
The fnplicity 23. The eee water, is Its great ſimplicity; - 
of water. for, when perfectly, pure and elementary, there is no diverſity in its parts, 
but an univerſal ſameneſs: and we have juſt now ſhewn, that its parts are 
immutable in their quantity, figure, denſity, weight, &c. | The alchemiſts, 
ever attentive to this great ſimplicity of water, judged that all bodies, 
eſpecially the ſimple ones, are made of it alone, as their firlt matter, by 
means, d e ſeminal. Beiden in the kel, and 4 quickning.Gre (4). - Thus 


into ſuch actual motion, as might make them 
all roll, and glide on one another. And as we 


now. ſay the ſea confiſts of water, notwith- 


ſtanding the ſaline, terreſtrial, and other bo- 


1 | Paracelſus (e) ſays that water is properly an element, or the true mother 
1 Sl, gf all metals. Helnont inculcates the ſame doctrine thro, all his works —4 
3 | (4) With to this, Mr. Boyle ob- large interval of time, will, by the rule of pro- 
OO 2 that l. e ſees no neceſſity to conceive, l give RI wherein it has | en 
| that the water mentioned by Moſes, on which acquiring its preſent degree.” 'Philof. Tranf. 

Art eee ſaid to have brooded, as the uni- NGC. „„ : 
verſal matter, was. our elementary water; | Tho” ſpirit of wine 11 
„ ſince, tho' we ſhould ſuppoſe it to have been ſeems of all liquors the moſt free from water, 
3 an agitated e ei, conſiſting of a great va · yet even this is by Helmont affirmed to be ma- 

riety of ſeminal principles, and of other cor- terially water, under a ſulphureous diſguiſe; 
= |: puſcles, fit to be-ſabdued and: faſhioned by for, according to him, in making Parace//us's 
1 them, it might yet be a. body, fluid like water, baſſamus ſamech (which is nothing but /al tar 
== in caſe the corpuſcles it was made up of, were, tar; dulcified, by diſtilling ſpirit of wine from 
. by their Creator, form d ſmall enough, and put it, till the ſalt be ſufficiently ſaturated with 


its ſulphur, and till it ſuffers the liquor to 
be drawn off as ſtrong 


when the ſalt of tartar, from which it is 
diſtilled, hath retained the ſulphureous parts 


as it was poured on) 


dies, mixed with it ; ſuch a liquor, as the for- of the 87 of wine, the reſt, which is in- 
mer, might well be called water; becauſe that comparably the greateſt part of the liquor, 
was the neareſt of the known bodies whereto will turn to phlegm. e n 
it, was like. But that bodies may be fluid - Corroſive ſpirits, ſays Mr. Berl, abound 
enough to appear a liquor, and yet contain in water; which may be obſerved, by en- 
corpuſcles of a very different nature, appears * tangling, and ſo fixing their ſaline parts, as to 
from expoſing a quantity of vitriol in a ſtrong make them corrode ſome proper body; or 
veſſel to a competent fire: for, tho' it con- elſe, by mortifying them with ſome con- 
_ tains aqueous, earthy, ſaline, ſulphureous and * -trary ſalt, which will turn them into phlem.“ 
metalline parts, yet the whole maſs will at firſt  Boyle's Scepe. Cbemi f. 5 — NOPATTOY 7 gs 
be fluid, and toll like water, Scept. Chem,  * All birds, beaſts, and fiſhes, inſects, 
Dr. Lifter's ſentiment is not very remote trees and I. with their ſeveral parts, 
from this: He imagines ſea-water to have been out of water, and watry tinctures and 
the only element created at the beginning, * ſalts ; and by putrefaction, return again into 
before any animal or vegetable; or, even be- watry ſubſtances. Water, ſtanding a few 
fore the ſun itſelf. Freſh-water, he ſuppoles, to days in the open air, yields a tincture; 
have aroſe accidentally, after the creation of which (like that of malt) by ſtanding longer, 
theſe ; and to owe its origin to the vapours of yields a ſediment, and a ſpirit ; but before ore 
plants, the breath of animals, and the exhala- putrefaction, is fit nouriſhment for animals 
tions raiſed by the ſan. De Font. Mad. Aungl. and vegetables. And, among ſuch various 
Dr. Halley is of another opinion: He takes and ſtrange tranſmutations, why may not 
for granted, that the ſales of the ſea ariſes nature change bodies into light, and light 
trom the ſaline matters diſſolved and imbibed into bodies.” Newton's Optics, p. 349, 350. 


5 by the rivers in their s, and diſchar le Arcbider. 10. chp. 3. 
Vith their waters 9 ; and 2 ( Tho' Helmont uces no inſtance of | 

quently, that the degree of ſaltneſs is continu- any mineral body, and ſcarce of any animal, 

ally and gradually increaſing. On this hypo- generated of water, yet a French chemiſt, M. 

theſis, he even ah — a method for deter- 4% Roches, affords us an experiment, which, 

mining the age of the world; for, two ex - if it. ſucceeded, as he delivers it, is very re- 

periments of the degree of ſaltneſs, madeata '  mawrkable 


and hetice/they affirm, 


had ſaid, that the 


ſpirit of God brooded 


by the univerſal . 

ous water z all their particular ſeminal virtue being aboliſned (g). 
ſeems rather a traditionary notion than matter of experience: for after ft 
the waters in the firſt creation 


reduced into Bee mma 
Bur this 


of all things, the antient Phanicians. made water the principle of all things: 


the fame doctrine was afterwards 


Tbales brought it into Greece; from whence it ſpread 


Hence, the followers of Helmont acknowledge | 
pure quickſilver; whilſt they hold ſuch 
from water, and reſolvable into it: and 2 


— 


perfectly pure water, and 
q uickſilver to be pre 


by the Egyptians ;” and from them 


the chemiſts, 
but two fimple things, viz. 


ey hold water to be the univerſal nutriment, whereby all thin 


nouriſhed, and which can never be Metin ee Jeſs; Bir ape 


innate power of the created ſeeds. ' 
24 Another 
being 
health, and applied to any 


healthy juices and 


diſagreeable, nor yields any odour, N ſauffed 


nerves lie almoſt Bare: even where the 


ſo great, that when brought to the ſame temperatore as the bod 
part, of the moſt e 
giving pain, that it ſcarce produces a ſenſation di 
ns: thus it gives no pain to | 
1105 1 noſtrils, where the 
tched by an inflamma- 


1 


in 
uiſite feeling, it is ſo far 
rent from that of the natural 
to the eye; nor proves 


nerves are 


F. and rendered extremely ſenſible of pain, warm water does not heighten 


the 
neither ſmell, 
ir is the mildeſt of all the 
itſelf, which, tho mild, does not affect the” nerves agreeably; and among 


all the principles, ſeparated by 


hb Having, le, be, found farpriſi 
* thin ee 
jog dg tobe nes 


and 


— and . The ani - 
* themſelves, eat, c. and 


0 by the anato 
* them Dns of much ſulphur, little mer- 

* cury, and leſs ſalt... The minerals began to 
* grow and increaſe, by converting into their 


© own nature one part of the earth, thereto 
. 1 they were ſolid and heavy 

Fur the ere of living creatures, bak 
table nl [lentore,; it pong wer Wea Tyr} 


might be done 


e Wa- 


chat were lurking in it. Boyle's Sc 


'T made of them, I found ' ſeveral internal 
- quors, in the ſame v 
virtues as when it 455 ved them, the * 

_ way, by frequent cohobations from ch 


The fame holds true of ulcers, and if the nerves are eaten, or laid 
by ulcerated cancers: where, if water be applied warm, it mitigates 
pain; whereas, almoſt every thing 
taſte nor colour, nor as ſelf ſenfible to the nerves : 
of the animal fluids, not excepting oil 


elſe would increaſe it. Water has 


art from the animal fluids, water, when 
pure, is the mildeſt: in ſhort, water ſufficiently manifeſt its wants of acrimony, 
by. its diluting whatever i is ſharp in the” Dumas body. | 


"aaa, „ fince 4 and hk our common 


and ”_ rengerng it 
innocent. 


water, which is often im with va- 


riety of ſeminal principles, long kept in a quit 


place, will putrefy ; and then; too, perha 


* ns moſs and little worms, or other - 


according to the nature of the ſheds, 
, Chens.. 


(8), He/mont — that his alcabolt ade- 


quately reſolves plants, animals and minerals, 


or more, according to'their- 
228 of parts: and that 

from theſe li- 
t, and with the ſame 


into one liquor, 


the alcaheft, 


- ſome other proper matter, be t deprived 
of their | ſeminal endowments, RT 
1 0 * firſt matter, r | 


** 
4. 


7 the 
of water is 10 nildnefs; or inoffenfive nate this be mY 


- vpe Ans r. 
innocent. If s dram of gil of — ene veer: L. empty 
ſtomach, it would corrode the mouth, aq he Parts adjacent; but it 
diluted with ſix pints f water, it might. = be drank with ſafety. And the 
like holds in other caſes, © Whence warm water is delervedly.eſtecmed by phy- 
ſiciaus an excellent anodyne; accotdingly it ſtands recommended by Hippe- 
erates, as a proper ſomentation in violent paiß s. 
28. The next e to be choſider d. of . 1 8 2 ſol- 
vent z whereby it diſſolves — ies, and ſuſtains them in a aſſuid form, 
uniformly inter med among its own particles. The bodies thus diſſoleed 

by water, are the following; viz. rg, ſimple foil ſalts, both fluid and 
ſolid; as ſal gem, ſea- ſalt, horax, nitre, ſal-ammoniac.; and, as Hoffman: juſtly 
obſerves, the alcaline ſalt of mineral-waters. So again, it diſſalves che fol 
acid ſalts, which ſeldom ern ro & ſolid farm, but commonly in that 
of a liquor; as the acid 1 Nie of ſulphur, alum, and vitriol ; h h three 
Kinds of acids, when pe: Ech purifigd and reQikied, ſcarcely. differ from one 
another. It is indeed difficult totally to ſeparate; water from theſe.acids.; and 
if this was done, they would immediately attract new water from the air, 
206 ſtropg]y as perk ly. dry fixed alcaline falts ;, but if the water be well ſe- 
ned from them, thele., agidg; may. for, ſome. time be kept in the cold, 
in a ſolid, cryſtalline form; "ho! they! run by attracting the moiſture of the 
Kir, or upon the application of-a littſe more heat, whereupon they diſſolve 
like ice into a fluid. The other ſimple foſſil acids are ſpitit of nitre, and 
ſpirit of ſea⸗ (alt, which always remain fluid; becauſe the water cannot be 
eparated from them: they being ſo volatile as to fly off with the degree of 
beat requiſite to the ſeparation. All the abovementioned, ol. ſalts are * 
ſolvable in water, after the manner juſt now intimated. * 
26. But there are ſeveral remarkable differences in the manger of heir 
olution 4 for, the acid ſalts, ; which uſually, appear in a liquid form, are al- 
| ready ſo diluted with their own water, as conſtantly. to diſſolve in any quan- 
tity of water, tho? ever ſo. ſmall 3 thus, a pound of oil of vitriol may be 
rfe&ly diſſolved by a dram of water: and the like holds true of all the 
bald acid ſalts hitherto known. But 2 ſolid foſſil ſalts require a certain 
proportion of water to diſſolve them; for, if too little be uſed, only a part 
of the dry ſalt will be diſſolved, and the er part remain ſolid; but when 
theſe ſolid ſalts are once entirely diſſolved in their due proportion of "water, 
then the ſalt, ſo diſſolved, may be farther diſſolved or diluted in any "ſmaller 
or larger quantity of water. And this is a. remarkable property z..as the ſo- 
lution may thus be continued ad  infinitum; whilſt a proportionable part of 
* diffolved falt ſnall always remain in the diſſolving water. 
27. Let it be here obſerved, that the more the Water is Wok wick th " 
38 diſſolved, the ſooner the ſolution is performed, and the more of the 
falr taken up, and buce versd. So again, hot water performs the ſolution 
quicker, and retains more falt than the cold; whence, water, heated only 
40 Aer two f diffolves the ſloweſt, Te retains the leaſt quantity of 
Y allt. chat of two hundred and twelve degrees, being — boiling, 4 — 
| E diſſolves and copiouſly retains the ſalt; and ſo in the intermediate 
| proportions. Tüte if boiing-watr has ae as meh ft a rene 
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and then b 852 cool, iz.eyery.momens lets fall ſome of the ſalt, till ic 
55 OE LE eB of heat, when it will haye drop t a, large quan- 


** it now expoſed to a freezing cold, it lots fall ſtill more, 
froſt 2 cls all, the ſalt will be almoſt totally exeluded, and, 
4 ret of cold continues, ſtick undiſſolved to the ice: bur 
5 the ſharpeſt froſt expelled the ſalt, thut ſtill 
A to the i ice, . ns b ſooner melt, by reaſon of the ſalt, than the 
i: would do, if} pure. . or, as the ſalt, mixed with the water, prevents. i 
freezi > 10 Pon as pure water; ſo in the ſame degree of hear, the ſalt ſtick- 
ing tothe ice, 5 thaw; whereas, without this ſalt it would require many 
more, r heat, before it turned to water. Which remarkable property 
ſhews, at falts have. a power of preventing the parts of water from con- 
creting into ice, by-1 the interpoſition of their own. particles: whence it is, 
Feed 1 n much flower; than freſn, ang Win a much pee 
ree of cold, for 2 5 
_ The « coricretion. of a ke, "4 WEL diſblved i in e is called cryſtalli- i 
zation; Which, therefore, muſt be performed hy means of little water, reſt, 
and cold for, theſe 5 W equiſites of ene  |__ {. 
2, Agi 1 at Asten acts, as a. ſolvent; much quicker, upon 
Wo ſal another; 3. thus, fal-gem is ig much ſooner difolyed. than borax.. 
nd the fame water will diſſolxe amor re of one ſalt than another: thus, the 
ſame ' quantity of the ſame water iſſolyes more ſal-gem than borax. Water 
alſo, when it has diffolyed, as much as it can of one ſalt, will yet diſſolve 2 
large proportion of 1 5 without letting the former fall. Thus, if water 


lg ge ure 


of a e .. . ſaturatec with ſal-gem, it will diflolve a . 


N of. gem, remaia diſſolved as before; and when 
Easssd with Feen 1 it 50 05 re ſome of another We, 1 Rh: 
miſts and philoſophers have.an opportunity of i IG fa 
hitherto, 955 done, into the nature of water, 
29. Again, . water diſſolves metallic or te 
ri is made from metals diflolyed by acid ACh 
the foſiil kind, ag i in Veel and alum, or of the eee Ck thy in. "Var 
ligr 3 bh ce, lain from: chemical experiments, that all theſe vitriols 
are made t, diſſolved i 0 eel a metal, diſſolveq in a certain 
manner and a per pro . I as together to form a cryſtalline glebe: 
and 5 85 ſubſtances ar olved. in ey after. the manner above - 
mentioned. 


2 7 4 . ** 1.3 4 {54 Wendt 4 25 4 711 1. 7 1 — £32 48 K e TT F 4 31 
30. Water, likewiſe, has b 0 oo Uſing animal | and vegetable Animal and 


ſalts, both native and artificial; 
bined with oil 5 and this, whether obtained 25 mentation, . 
and Wes with more di 


d, wo, ſaline, - A. 


1. To illuſtrate this general L riments.; fe 1 -  - PM 
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mne, ke ea Eg d the liquer will reſently. be Foray. 
e them r, ant 1 een ne 2 
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of rectified oil 1 
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quired to diſ-. 


folve ſalts. 


both be uniformly diſſolved. 


The Theory ef Uu 
into it four drops of fair watery"ſhake: them jethet ; and 
the liquor will become equally! acid throughou 2 whence it = 
that acid ſalts, being mixed; with mo 


3 


2 


or leſs water, are e 1 
vided thereby and united therewith. (3. Fu half an ounce of dry a 
to an ounce of water, ſtir them together; and part of the falt will be diſ. 
ſolved; Vhilſt the other part bs ins nch ve at the bottom. (4. T0 
a ſtrong brine of ſea-ſalr, add A ney of fait water, and hey ill 
(3.0 If the fame experiments are made with 
nitre, ſal· gem, borax, ſal-ammoniac, ſalt of tartar; the alcaline pie ſalt 
of ſal-ammoniac, alum, or vitriol, the effect will be the ſame, as in the third 
and fourth experiments: whence we ſee, that theſe ſalts al require a 
certain determinate proportion of water to pern 3 5 e and can- 
not diſſolve ſolid ſalts hut in a > wo 1 Werres chat all the 
ſalts uſed in theſe. experiments ate to be well 5 and reduced to fine 
powder. If acid falts could be de —.— gall their water, it is probable 
that the parts, now united in a fora form, would require 3 certain deter- 
minate proportion of water and heat to render them fluid; thus, highly 
rectified oil of vitriol frozen into ſolid eryſtals by cold, requires a grein. 
proportion of water to prevent its eryſtallixing; 10 «if diluted wi water, 
it will not cryſtallize in the ſevereſt bid: and without: the "fa as of 
violent cold, we ſhall ſcaree meet with'atiother inſtance of à pure acid ſalt 
in a ſolid form. Hence it is commonly ſup 1 that aci Be ron 
diluted by a ſmall proportion of water; which, however, hould' be ee 
ſtood wich caution, according to what we have now ſeen,” | 
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if the water be ſuffered to reſt, the falt ill. diff "flowly,'3 tally ; "1. 
if briſkly Hook t e it will ſoon pe 8 25 Pn the ſame quan- 

tity of falt to the ſame quantity of water, an ech the 1 laſs to rhe? oe * 
thus, the falt will diſſolve much ſooner than in o twelve ounces 


of diſtilled water put five ounces of ſea-falt ; boil, Ade ke 1 0 and the 
ſalt will diſſolve: nb add a little boiling water, A 


the weight of the 17 
ture ma be the ſaſte as ak che firſt 3" ris; the falt will 1255 in perfe 45 
diſſolved in this e of heat, Cover the vey cloſe, | ard ſet it tg — 

cooling the ſalt wilt donerete, from? the boiling point td thirty-two. de: x 


grees, the brine beinghere made beg f oe offible, and dro ping mare an 


* . 


more ſalt every moment in the cooling : 8 we roſs lat Water wi 5 * 
and more in a 


_ diſſolve a larger proportion of NN We ſimmer = Fa 1. 
uttrefaction, cg par ibu. 


Warm climate than in a Eid one 


cs as the heat of che clita, nice * be uſed th Pere this of. 


fect in a warm climate can in 4 cold Ohe. ling water, therefore, 2 
ſolves as much falt, as it poffibly can; and near'the Point of freezing, = 
little as it can: but when tur to ice, by a, cold, increaſing | to the Hirſt 
degree of the, thermometer, it wh "thro n out ſore ſalt ic every de- 
res of the Increaſe, Ib 48 to fta very little in the ſkrongeſt poſſible, natural 
cold: Which ſhews, that chere is 4 Certain native force in the 8 0 

water, whereby, with the prices of ce of heat, they may be ſo ſpar rat 
: as to let t OE in their interſtices; 


WE 8 gy 
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5, and the water is left more to its own nature, its particles 
have a po- another ſo cloſely, as to leſſen theſe interſtices; 
fo as that ſalts can d tonger lodge therein, but muſt be expelled fam heir | 
places, as the water free ges ſtronger. Whence, again, it is plain, that the + 8 
power, by which water diffolves falts, depends in Part upon the ſalt and the | 
water, and in part upon the quantity of fire applied to both: whence I in- 6 
fer, that it cannot be d determined, what proportion of falt is diſſolvable in 8 
water, unleſa at the ſame time it be preciſely aſcertained, what „ of 
heat Was applied in the ſolution; for, it is certain, that water, unaſſiſted 
heat, i. 4; ice, can diſſolve no ſalt at all. But here it is remarkable, 
ſalt, mixed with powdered ice, thaws it, and at the ſame time — a 
great degree of cold ; as every where appears, but principally in Fabrenbeit's 
experiments; mentioned in our ot bodies fire: whence it follows that ſale 
has a power of heating the coldeſt J and this, by by expelling: cold from 
e 1 cock 
| 3. t ometer at thi too two 
ounige of pure dry ſea· ſalt, reduced to fine ras degres 1 it diſſolve 
in ſix ounces and three drams of pure diſtilled rain-water; whereby I learnt 
that four parts of alt required thirteen" of water to diſſolve it: an ounce 
of ſal-gem, prepared in like manner, took three ounces and two drams of 
the ſame water to diſſolve it; which again, is as four to thirteen: an ounce of 
ure dry ſal-ammoniac, reduced to powder, took three ounces and two 
* of the ſame water to diſſolve it: nine drams of pure dry nitre, re- 
duced to powder, diflolved: in fix ounces of the ſame water: half an ounce | 2 
of dry borax required upwards of ten ounces: of water to diſſolve it per 
fectly: an ounce of alum diſſolved in fourteen ounces of water: an ounce of 2 
om ſalt difſolved in an ounce: and two drams of water: an ounce of falt - mM 
tartar diſſolved in an ounce and half of water: three ounces of water diſ- „ 
ſolved half an ounce of tartarum ee e by long ſhaking; three ounces | 4 
of water diſſolved a dram and half of the cmivon green vitriol, by long BE 
ſhaking. 'Whence we ſee that different ' ſalts require a very different pro: 
— 8 water to diſſol ve them, and that 2 diſſolve quicker than 
. — thoſe, which ſpontaneouſly run in the 47 air, diſſolve very ſoon, 
and in a ſmall proportion of water; as ſeeming to be more attractive, and 1 
therefore more obſfinatahy xetain their water over the fire: thus, ſalt of break EE 23 
and oil of vityiol, cannat be deprived of chrir water without a ſtrung heat. . 4 
34 In a ſaturated ee mate with three Stets and eo Ufarhe of wa: - 3 
ter to an ounce of ſea-ſalt;:being the utmoſt it would take up, I put half a | =_ 
dram-of nitre, and found it diffolved: to another ſaturated ſolution, with - 
fix ounces and 4 of water to an ounce of nitre, being the utmoſt it would 3 
retain, I put an ounce' of fra · ſalt, and found it diſſolve perfectly ;- and 
thus brines made of fea-falt; 8 oro ne 5 and e 1 
be perfectly mixed t 
38 lt is r 0 N vithivly are Aiſowed in Nane 
they cannot be perfectly dried without changing their nature; and when diſ- 
ſolved, they conſtantly let fall much ochre to tie bottom: ſo that by re- 
OO ſolution n of vitriol in Water, al the — is at 
Mm m2 5 legen 


Px 


Vater does 

not difolve 

5 all metallic 
falti. 


Dives al. 
hol and fer- 
mented oils. 
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4 turated with 
BY ſalt, does not 
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length turned into ochre, and an unctuous liquor, that cannot 
whence, the cafier, the quicker, and with the leſs water, ſome ſalts are diſ. 

ſolved, the ſtronger chey ſeem to retain their water. There is alſo ſomething 
particular in the ſolution of metals by water: for, certain falts are required 
to diſſolve them; and when they are diſſolved into cryſtals of vitriol, theß 


copper, iron, and tin. 
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ily bedried: 


then eaſily and perfectly diſſolve in water, ſo long as theſe cryſtals retain 


the ſalt, which is the ſolvent to the metal; but when this ſaline ſolvent is 


wanting in the vitriols, water will ſcarce diſſolve them at all, but ſuffers the 
metallic matter to precipitate; but when the metal is previoully :diffolved 
by its own. ſolvent! ſalt, it readily: yields to water, and may thus by a 


gentle exhalation be reduced to cryſtals ; wherein the metal, its ſolvent, 


and pure water, always concur in a certain proportion. By which method, 
metals are rendered potable; and act in the body according to the nature 
of the acid which diſſolved the metal, and ſtill adheres thereto; as well 
as according to the nature of the metal itſelf, which in each metal is pe. 
culiar; ſo that the action of vitriols depends upon theſe two principles, 
united with water: and of this kind are the vitriols of gold, lead, ſilver, 


36. But this rule does not extend to all the ſemi· metals, 2 which, tho 


firſt diſſolved in their acid ſolvents, ſo as to appear in a ſaline form, can- 
not therefore be diluted with water, like the ſalts of true metals. Thus, pure 


regulus of antimony perfectly diſſolved in the rectify'd ſpirit of ſea-falt; ad- 


- hering to the mercury ſublimate in the diſtillation of butter of antimo- 


ny, is a true vitriolic ſalt, made by the regulus diſſolved in ſpirit of ſea- 
ſalt: whence one might ſuſpect that this butter would diſſolve in water; 
but on the contrary, as ſoon as water touches it, the acid ſolvent quits 
the regulus, mixes with the water, and lets fall the metallic calx entire: 
whence the general rule is to be limited, or not extended beyond its proper 
bounds. „„ „ VCC 


_ 


37. Water diſſolves alcohol, tho? not ſpontaneouſly; but by being ſhook 
therewith ; for, otherwiſe water, being gently poured into alcohol, paſſes. 
thro! it to the bottom, the alcohol floating at the top; nor does the water 
diſſolve it readily by little ſhaking, but it ſtill remains diſperſed in unctuous 
veins through the body of the water; tho? by continued ſhaking th v per- 
fectly unite: as alcohol, therefore, is a pure vegetable oil, produced by a 
perfect fermentation, its nature id thus changed, fo as not only to burn in 


0 + "ha 
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the fire, but to mix with water. Whence we learn, that oils themſelves, 


being thus changed, may perfectly unite with water; but the ſooner and 
the cafier, if they be firſt previouſly diſſolved with à proportion of water: 
for, common brandy mixes eaſier than pure alcohobwith water. 
38. But it is to be remarked, that water, perfectly faturated with'difſblved 
ſalts, cannot be mixed with alcohol, tho? ever ſo violently ſhook together; 
but on the contrary, they repel each other more ſtrongly than any other 
known liquors. Thus if oil of tartar per deliguium, put to pure Alcohol, 


be ever fo violently ſhook together, they immediately 2 upon ſtand- 


ing; the alcohol totally rig the top, and the other the bottom: 
and even boiling will not make them unite in any meaſure” 1 
15 «Bt © 33 * N | 39. 
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39. But here we are to obſerve, that if water be ſaturated with a alt ater is 
chan ſeparates from it, alcohol will diſſolve the water, and the ſalt Vene caſet at- 
fall to the bottom. Thus, if to a ſaturated ſolution of Ep/om ſalt in water, mp. aeg 
alcohol be poured, and the veſſel ſhook, the mixture will grow opake;white, % . 
turbid, and let fall the ſalt in little cryſtals. So again, in making the h ; 
Helmontii, where water is ſaturated with the alcaline volatile ſalt of ſal- am- 

moniac, if an equal quantity of pure cold alcohol be added, and the liquors: 

be ſhook together, they inſtantly form a white, ſolid maſs; from whence a 

little water, that was attracted by the alcohol, is ſoon afterwards ſeparated. . 

40. Water has alſo this remarkable property, that if mixed with alcohol, ja. - a;/: 
wherein a diſtilled oil is diſſolved, it ſeparates the oil from the alcohol. e alcobo 
Thus, if oil of cinnamon be diſſolved in pure alcohol, and water be let fall Y ro- 

into this ſolution, the mixture preſently Ces white and opake, tho" it * 1 8 
was perfectly pellucid before, and the oil ſeparates, and gathers together 
whence it appears, that water unfits alcohol for diſſolving theſe oils; that 
alcohol eaſier unites with water than with them; and laſtly, that the oils, 
diſſolved in alcohol, ſtill remain oils, tho* at the time they do not appear 
as oil, but ſpirit. | | | | 3 
41. Roſins alſo totally diſſolve in alcohol: but if water be added to the ſo- Ras. 
lution, the liquor immediately becomes white, and the roſin is reſtored. The 
roſin, thus once diſſolved in alcohol and precipitated by water, may be diſ- 

lved again, and precipitated as before, bu often as one pleaſes; as I have 
learnt by numerous repeated ſolutions in the rofin of ſcammony. Camphire 
has been eſteemed a ſpecies of roſin, but no other roſin will totally ſublime 
in a dry form, and without ſuffering a change in its parts; in which reſpect, 
therefore, this differs from all other roſins: yet it perfectly diſſolves in alco- 
hol, as other roſins do, and by the addition of water is perfectly recoverable 
from thence in the form of true · ſolid camphire. Hence, therefore, we ſee, 
that water attracts ſalt of tartar ſtronger than it does alcohol ; and attracts 
alcohol ſtronger than that attracts oils, roſins, and camphire. © 
42. Again, water perfectly diſſolves all ſaponaceous bodies, whether na- Pi/v/ves (a- 
tural or artificial, fixed or volatile; for, all ſoaps are an intimate mixture 4, . 
of oil and alcaline ſalt, fo as to diſſolve in water uniformly, without ma- 
nifeſting any ſigns of the oil and ſalt ſeparately. And it is a peculiar pro- 
perty of theſe ſoaps, that, when intimately mixed with oils or unctuous bo- 


dies, rofins or roſinous bodies, gums or gummy bodies, gummy-roſins, and 


tenacious bodies compoſed of theſe, they render them miſcible with water, 
and thus dilute and waſh them away: ſo that water not only diſſolves true 

ſoaps, but alſo by the admixture of ſoap acquires a power of diſſolving ſuch 
things, as water would not diſſolve: whence the power of water, as a fol- _ 
vent, is greatly increaſed by r %% / ( 

43. But to render oils miſcible with water, is a more laborious ſecret, ere 
which artiſts: uſually. conceal; but if an eſſential oil be long and properly 
digeſted with pure alcohol, and intimately united therewith by repeated 
diſtillation, a conſiderable part of the oil will be ſo attenuated and united 
to the alcohol, as that both together may be mixed with water, ſo as to 
afford a noble remedy for recruiting the ſpirits, and ſcarce to be equalled by 

3 ny. 
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454 The | Theory of C HEMISTR Y, | | 
any other contrivance z as by its acquired ſubtilty and penetrating” virtue it 
is thus rendered capable of inſinuating itſelf into, and acting throughout the 
whole frame of the body. WY eee 
mater diſ- 44. It would ſcarce be ſuſpected, that water diſſolved air, unleſs we had 
| /elverair. proved it in our chapter of air; tho“ it does this only in a certain degree 
| and manner, whilſt the air, thus diſſolved and lodged in the interſtices of 

the water, is no longer air in the ſenſe it was before: hence, in this re- 
ſpect, water diſſolves air, as it does ſalts, i. e. ſo that the ſingle particles re- 
main in the interſtices of the water; but as ſoon as all the air is ſeparated 
from the water by froſt, by taking off the weight of the atmoſphere, by 

fire, the ſun, or che admixture of any other bodies, immediately as much 

other air is imbibed by the ſame water, as was diſcharged. 1 e 

And ſome ter- 45. Laſtly, water may, ſecondarily, diſſolve many terreſtrial bodies, which 
reſtrial be 'ies of themſelves would not diffolve therein; thus the ſhells of ſhell-fiſh, ſnails, 
if prepared. crab's-eyes, the bones, and ſtony concretions of animals, c. being firſt dif- 
ſolved in their proper ſolvents, may afterwards be totally diflblved in water; 

the ſame may be ſaid of chalk, coral, pearls, mother-of-pearl, calcined ſtones, 

flint, Sc. | | p V 
46. It may be difficult to aſſign the limits of the diſſolving power of water, 
for want of having it perfectly pure, without the leaſt admixture of ſalt; as 
many things may be diſſolved by the latent virtue of ſalts, that are unjuſtly 

attributed to the power of water alone: this difficulty attends metals in par- 

ticular; as iron, watered with pure rain, turns to ruſt, and copper to verdi: 

greaſe. Langelotte aſſerts, that gold may be totally diſſolved by bare tritura- 

tion; and Homberg declares, that all the metals, even gold itſelf, may be 
perfectly diſſolved, rendered potable and medicinal, by a long continued 

triture with fair water; but as theſe triturations were performed in laborato- 

ries, where the air was impregnated with all kinds of volatile ſalts, I have 

ſuſpected, that theſe ſolutions were owing to ſuch ſalts; the rather, becauſe 

the triturations were continued for months together: ſo that tho” the ſalts in 

the air were few; yet that great length of time might give them ſuffi- 

cient opportunity. The ancient Zermetic philoſophers allowed indeed, that 

all things proceeded from and were reſolvable into water, as if this was the 

univerſal menſtruum; but they have not delivered the experiments upon 

which they build this doctrine. Water does not diſſolve pure earth, freed 

from all Le Nr ny ſalt or ſulphur z it does not diffolve glaſs, cryſtals, gems, 

nor the perfectly ſimple ſtones nor bodies, chiefly: compoſed of theſe. Whence 

we infer, that water is not an univerſal ſolvent, but that its power is reſtrained 
to the badics above-enumecrated..;. lh hn 30 ou pit nadnr 
Iefancte: int 47 After ſeeing: theſe properties of water, it is eaſy to underſtand, that it 
rhe pores of may readily inſinuate itſelf into the inviſible and extremely ſmall pores of 
b.Jics, Jo as to numerous compound bodies; for being ponderous, and conſiſting of very 
pot} _— fine parts, their great lubricity and ſeparability will cauſe it to enter eafily 
l. into the ſmalleſt ſpaces : then again, its great diſſolving power, with reſpect 
| to ſo many bodies, enables it, in numerous caſes, to ſoften or waſh away 
the matter that obſtructs their pores, ànd thus gain entrance; and this 
the rather, as its ultimate particles are ſolid and unchangeable: whence 
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a a mechanical power of diſſolving beſides the particular one, 


ariſing from their contractile and expanſive force. 


48. When water therefore, by this means inſinuates itſelf into the ſmall 
pores of ſuch bodies, and thence penetrates their whole ſubſtance, it muſt 


needs increaſe their weight by the addition of its own ſubſtance ; which in 
ſome caſes is very conſiderable, where the bodies attract ſtrongly, as almoſt 


all ſalts do; eſpecially, the fixed alcaline kind; as likewiſe ſoaps and many 


ſolid bodies. So that, merchants ſell many of their commodities to advantage, 
by weight in a moiſt cold ſeaſon, which they had bought in a warm and 
dry one. Chemiſts, in like manner, have been deceived by aſcribing 45 
increaſes and decreaſes in the weight of bodies to wrong cauſes, whilſt the 
effect was intirely owing to the water inherent in them. e 
49. But whilſt water thus increaſes the weight of bodies, it alſo expands 


them; for it acts not barely by filling up the vacuities, but alſo by dilating - 


the ſolid particles of bodies, or ſetting them farther aſunder; as we learn by 


numerous experiments, and particularly by that curious one of the academy 


del Cimento (b), which, becauſe the bock is ſcarce, we will here relate. 
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They procured two cones to be made, one of ſteel AB, which was g., jj. 3. 
ſolid and divided into a ſcale ; the other of wood, which was hollowed, g. 2. 


ſo that when dry, its external cavity exactly fitted the external ſurface of the 
ſtzel one AB: but this hollow cone of wood being plunged into water and 
penetrated thereby, ſwelled fo, internally, that the ſteel cone AB could not 


now enter itꝭ cavity. Again, the cone of wood CD, which when dry ex- 
actly fitted into another hollow cone, being moiſtned with water, ſwelled 


ſo, externally, as not to enter the cone it entered before: whence we have 


panded in all its dimenſions; and hence, ſurpr 
water inſinuating itſelf into dry bodies. 


an ocular, mechanical demonſtration, that wood Jour by water, is ex-- 
mg 


effects may ariſe from 


5. When once water is intimately mixed with other bodies, far removed Concreves 
from an aqueous nature, it may concrete with them in a ſurpriſing manner; with /aline 
ſo that one would not ſuſpect water to be in them: thus, for example, if 6-dies. 


three pounds of ſea · ſalt be decrepitated, and almoſt fuſed, then reduced to 


powder, and mixed with thrice its Feght of bole, it will by diſtillation in 


a ſtrong fire, afford ſome ounces of a ſtrong ſpirit of fea falt, which after 
M. Homberg's method, may be ſeparated into water and acid ſalt, by means 
of chalk, which concentrates the acid. Thus, a kind of elementary water may 


be obtained from falt, after the higheſt degree of calcination might well be 


thought to have ſeparated all water from it; but, it ſeems, that the water 
here was fo cloſely united to the particles of the ſalt, as not to be ſeparated 


but by the utmoſt violence of fire. The like holds true alſo of fal: gem, 


feng ee, and nitre: even alum and vitriol, reduced to perfectly dry pow- 


ers by calcination, yield acid ſpirits upon diſtillation, which may after- 


. 


acid ſalt. 


wards. be [ſeparated into a large proportion of water, and a ſmall one of 


52. Dry ſulphur contains much water; for, in burning it yields an acid With /apbur. 


ſvirit, which may be ſepaiared iuto pure water and an acid like rectified = | 


Experiment 194. 
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of vitriol: conſequently, the acid, which when united to a ve 


makes ſulphur, contains true water, that enters the compoſition of ſulphur ; 
ſo that. the perfectly dry and combuſtible body of ſulphur, has water for a 


conſtituent principle. I acknowledge that the water concealed: in al, ſup. 
per campanam, may in part proceed from the air whilſt the ſulphur is burn- 
ing; becauſe more ſpirit is obtained by this operation in a. moiſt air. At 
the ſame time we ſee that oil of vitriol and of ſulphur conſtantly contain. 


water; and, therefore, ſince oil of vitriol enters the compoſition of ſul- 


phur, water alſo muſt enter. Whence we infer, that water enters the com- 


With ter- 
reſirial bodies. 


oſition of all ſulphurs and ſalts, lies concealed in them, and may be thence 
orced out. 3 F „„ 
53. It ſeems more improbable, that the ſoft and fluid body of water, 
ſhould enter the compoſition of the hardeſt and dryeſt bodies, and adhere 
ſo ſtrongly to them as to manifeſt no ſigns of its being there, nor be ſepa- 
rable from them, till forced away by extreme violence of fire; tho? even 


by this means, we cannot be aſſured that all the water is driven from them: 


for, the ultimate particles of water, being ſolid, ponderous, incompreſſible, 
and immutable, and having once firmly fixed themſelves in other bodies, 


are ſo riveted thereto, as ſcarce to be ſeparated again by any art or force. 
This peculiar property of water we have already conſidered, at our entrance 


upon the preſent chapter; where we ſaw how univerſally it contributes in 
nearly all the works of nature : we next proceed to ſhew, that the hardeſt 
and moſt ponderous bodies principally owe the coheſion of their parts to 
water alone, which here acts as the ſtrongeſt glew in nature,  *' 

54. When alabaſter is calcined to a lime, it becomes a light, ſoft and 
fine powder; but if mixed with a proper quantity of water into a ſaft;paſte, 
it immediately acquires a ſtony hardneſs, and with difficulty lets 80 its 
water: ſo potter's clay, being baked and reduced to an impalpable, looſe 


powder, then mixed with water into a paſte, and baked in a potter's kiln,” 


With the folid 
part: of ani- 
mals, 


it thus makes pottery, of a ſtony hardneſs, capable of holding water: un- 


'derſtand the like of lime- ſtone, and the ſhells of fiſh. Sand and lime will 


not ſtick together, but with water they make mortar, wherein bricks being. 
laid, it will Taft ſor ages; as we ſee in buildings: ſo in the making of glews 
from ſtarch, meal, animal-ſkins, and fiſh, water is a neceflary 1 jent. 
All theſe inſtances conſidered, the chemiſts ſeem. to have been right in afſert- 
ing, that water concretes with the hardeſt bodies. This with me is a 
pring pal and grand 8 of water, that deſerves to be well conſidered 
y chemiſts. Who would have ſuſpected that water ſhould concrete wich 
the primary particles of bodies, connect them with one another, and thus 
contribute to the ſubſtance of all things? * © 
55. Again, it appears that the dryeſt 


©... 


ad hardeſt parts of animals, as the 


| hair, nails, horns, teeth, bones, ivory, &c. acquire their requiſite hardneſs 


by the acceſſion of water; for, if any of theſe ſubſtances, tlic kept fo long 


as to become extremely dry, be diftilled in a glaſs rerort, with a violent 


(x59. their greaek, pars will yrove 29. be roles, and ont moat Ber 
ev 


remngla. fixed : but the ralagle part is alowll orally liquid, Nee, the Ja, 
and ſeparates into oil, ſalt, and a large proportion of water ; which ſhews 


„ 


* 
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37. But we are not hence to conclinde, that water is the only blanc 
from which all ſenſible bodies ariſe. Some eminent chemiſts have aſſerted 


that water, purify'd and hardened by long froſt, is condenſed into rock- | 


cryſtal ; and pretend that this is found true, in the frozen mountains of 


Switzerland towards the north, where ice, never. thawing, is ſaid to be thus 
tranſmuted (). But it has been found that water, rendered colder by forty 
degrees than it is never naturally found, will preſently tha nor could this 
cold ever contract and condenſe water fo as to give it the weight and den- 
ſity of cryſtal, much leſs the ſolidity of the diamond: whence it is by no 
means probable, that precious ſtones ſhould ever be formed from frozen and 
condenſed water; but gems, like all other bodies, rather grow from their 


own peculiar ſeed. Tho' the Lord Bacon, therefore, affirms, that there is no 


nutrition without water, and that no ſubſtance could grow without it, yet chis 
holds principally true of vegetables and animals; whilſt the contrary obtains 
in metals: unleſs by water we ſhould here underſtand mercury; for, the adepts 


commonly call quickſilver, the metallic water, or ſimply water, or their own 


ſea: \tho':it ſeems ſcarce credible, that water can he rendered fourteen times 
heavier than it is. But in animals and vegetables, water truly conſtitutes a 


large part of their aliment, and intimately connects their conſtituent particles 


together; ſo that in a great meaſure they conſiſt of mere tranſmuted water: 
yet it has hitherto been ſnewn by no juſt experiment, that water alone can 
afford all the parts of theſe bodies; notwithſtanding Helmont's experiment of 
a flint nouriſhed by water, and Mr. Baeyle's, of plants increaſing their weight 
b e b fetiugty e e 
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38. It has been found by a careful inquiry, that water is che principal ve- 
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the vegetables it waters; whilſt the greate | 
enters plants, ſoon exhales from them again; at the ſame time that the 


3 5 


Some Bodies 


repel water, * 


Rain ale, 


Due Theory of CHRN ISTAT. 
and diſtributed; and that the water itſelf is not a real nutritious 
impregnated with various heterogeneous particles: for, the pureſt rain is al- 
ways full of vegetable particles. All water, the more impregnated it is with 
unttuous, carthy particles, the greater . it adds, in the ſame time, to 


matter; but | 


part of the mere water, Which 


fat earthy particles, mixed with the water, are conſumed in the vegetation of 
the plant; as Dr. Woodward has ſhewn by careful experiments (7). It is how- 
ever plain, that water in ſome ſort intimately unites with the ſolid parts of 
bodies, and concretes with them into the ſame maſs ; ſo as not only to ſerve 
as a vehicle, but enters as a conſtituent part of vegetables and animals. 
Whence the ancient chemiſts called water the univerſal wine, drank of by all 


vegetables, animals, and minerals; and in this ſenſe we may properly ſay 
that all chin proceed Renn s TCD 


39. There are ſome bodies that repel water, without cauſing any motion in 
its own ſubſtance; and the like property is found in ſome fluids, as well as 
ſome ſolids: thus oils repel and do not mix with water, tho“ ſhook together, 
but ſeparate from it, and collect themſelves into ſpherical or ſpheroidical 


drops, driving the water from them in the ſhorteſt poſſible way: balſams 


and roſins, melted by a gentle fire, have the like property 3 this dif- 
| ference, that the more ſubtile the oil, or unctuous body is, 


| | the leſs it repels 
the water, and vice vera; ſo that becoming extremely thin, ſuch bodies may 


intimately mix and unite with water. 


- 60. Some ſolids alſo repel water; eſpecially, the more ſolid ones, that take 
a fine poliſh; as alſo the hair of animals, the feathers of birds, ſpiders-webs, 
ſilk-worms-neſts, &c. on the external ſurface whereof, an unctuous cruſt is 
lodged, participating of the nature of oil, on which account they repel wa- 
ter; for, if deprived of this unctuouſneſs, by being boiled ina ſharplixivium, 
they do not repel it fo much: but a well-poliſhed furface is here alone ſuffi- 
cient z as we ſee in poliſhed metalline plates, which water will not ſtick to, 
but roll off from; whereas, when rough or ſcratched, the water adheres to 
them. Ivory and bone, hen their ſurface is unpoliſhed, imbibe water; but 
when poliſhed, repel it: this indeed may be owing to the pores being filled 
up in the-poliſhing'; and hence perhaps it is, that the ſoft bodies of fiſh are 
covered over with poliſhed ſcales, and well defended with a ſubcutaneous 
fat to ſecure them againſt the water, in which they live, and by Which they 
might otherwiſe be ſoon diſſolved; for, after death, their ſcales being re- 
4 and the unctuous matter failing, che Water foon diſſolves thi 
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61. Having thus conſidered the general properties of water, we next 
proceed to the various kinds thereof; and firſt, let us conſider the nature 
of rain-water, which we may call the lixivium of the atmoſphere, as con- 
taining all kinds of particles, which float in the air: and what theſe are, may 


* 
_- 


be found in the eng Wn of the atmoſphere; where we haveſhewn,- 


"that all kinds of volatile 
either ſpontaneouſly, or hy means of fire, fermentation, 


me volatile 


* 


ies abound therein; Now, bodiesbeco 


ſeparation 
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ſeparation and efferveſcence, |, Whence ſalts, ſpirits, oils, ſoaps, and even 
metals themſelves, may ſometimes lodge in the air, according to the dif- 
ference of the en which excite. them; and theſe are principally the fun, 
and ſubterraneous, culinary or mechanical res, uſed a whence rain 
may greatly differ from itſelf; and e with reſpe& to the ſoil, from 
which the matter of rain is raiſed. So likewiſe rain may be very different, 
according to the different ſeaſons of the year: thus, the rain in ſpring, ſum- 
mer, autumn, and winter differs in its ſubſtance and effects. For example, 
rain · water collected in the ſpring, is the fitteſt for fermentation as being 
impregnated with ſuch effluvia of the earth as were bound up in the winter, 
and are now reſolved. by a genial warmth, diſperſed thro! the air, and 
5 among the rain. So the different ſtates of the atmoſphere greatly 


e , g * 8 . * 


alter the nature of the rain; thus what falls. after a long drought, Is very 
different from that which . falls at the end of a long rainy ſeaſon. - The 
meteors alſo here occaſion a great difference; thus the water of a thunder- 
ſtotm, greatly differs from other water. Again, winds. carry the water of 
the air — one place to another, and along with it the exhalations of 
different and very diſtant parts of the earth; Which exhalations may thus 


4 


be variouſly mixed in with the water of rain from different quarters; 


and ſometimes form an unuſual compound, ſo as to occaſion great fertility, 
Sc. We learn by frequent obſervation, that the rain falling in a hot ſeaſon, 
being received in clean veſſels, and kept for ſome time, will putrefy ; but 


I know not whether rain - water has ever been obſerved to grow acid: for 


my own 2 I never Lol do ſo; but when it putrefies, it may eaſily be 
corrected, ſo as to become poi able and wholeſome; viz. by boiling it, which 
Kills the animalcula it contained; then n ſubſide, and adding 
% 


** 


under the æquator, and within the tropics, where the waters putrefy moſb 


abominably, and generate worms, that the health of the ſailors may be 


preſerved by this treatment of the water: tho a ſmall proportion of ſpirit of 


vitriol would here preſerve water from putrefying and breeding worms ; and 
this without rendering it unwholeſome. Experiments purpolely made upon 
rain-water could never bring it to ferment, ſo as to afford inflammable 
ſpirits by diſtillation: and, 1 have found by experiment that rain - water, 
collected in a high and clean place, and preſerved in pure veſſels, abounded 
with little ſeeds that produced a fine green kind of water weed: for upon 
keeping ſuch 185 in clean glaſſes, I diſcoyered that ſmall green ſpecks 
firſt, appeared and grew. gradually larger; when at length being examined 
by the microſcope, I found it to be a. true weed, If it be ſaid, that theſe 


ſeeds fell into the water from the air, this does not alter the caſe; for, thus 
alſo they may be contained in rain, which falls through the air. So likewiſe 


the inviſible ſeeds of moſſes, diſperſed in rain, occaſion the appearance of 


little plants in the water; but what grows moſt copiouſly herein, is a mu- 
cilaginous, or ropy ſubſtance, as it appears to the naked eye; but when 


** . 


vieyed through a microſcope, reſembles a grove of little muſhrooms. Theſe 
are the principal native plants of water, and which ſcarce any care can 
prevent from growing therein ; tho* they appear more at one time of the 
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year than another, and thus affect the water differently." Rain - water alſo, 


collected in the ſpring or ſummer, is found to be full of the eggs Fe 


animals, which appear to hatch therein, and may be ſeen by the microſcope, 
2 after the water has ſtood long expoſed to the ſun and the open air: 
what numbers of them appear in a ſingle drop of ſuch water, may be learnt 
fem a Obſervations; 7 HO 6 Vo 88 
62. The pureſt rain- water, therefore, from hence appears to be no homo 
geneous fluid; but nothing is ſtranger to me than that, when kept in 


à cloſe veſſel, it ſhould ſo ſoon generate little white clouds, which gradually 


grow larger, more numerous and more opake; and theſe degenerating 
into a flimy ſubſtance, turn the whole water ropy; whence at length it 
depoſites a feculent matter, changes its colour, taſte and odour, and thus 
grows thick, vapid, muſty and diſagreeabie. This is the nature of pure 
rain - water, which therefore is far removed from a perfect ſimplicity, as be- 
ing ſubject to ſo much foulneſs; and yet this water is eſteemed the lighteſt 
ot all waters, and truly diſtilled by nature, as being raiſed from the ſurface of 
the earth by the mild heat of the air; and, being raiſed much higher thereinthan 
any chemical diſtillation could earry it, tis returned. back again without par- 
taking of the foulneſs of any veſſel: ſo that chemiſts can ſcarce any way ob 
tain by their diſtillations, a purer water than nature thus commonly affords 
it; as may eaſily appear from a conſideration of the water which chemiſts 


diſtil, the veſſels and the fire they uſe, the ſmall height of the diſtilling 


veſſels, and the air wherein the operation is performed: all which being 
conſidered, tis no wonder I ſhould have found, by careful experiments, that 
diſtilled rain-water is not lighter than the natural, but kydroſtatically the 
ſame. © Snow. water is found to be the-lighteſt of all rain waters () ; and 
therefore ſnow · water, received at a great height from the earth, is the purer 
or freer from groſs and ponderous parts: and if a long · continued, ſharp froſt 
ſhall,. at a great height, convert water to ſnow, after a long- continued, clear 


and dry ſeaſon, the ſnow, thus formed, will be of the pureſt kind; eſpe- 


25 


that 


cially, if no wind has diſturbed the air, or intermixed any foreign volatile 
articles with it. Thus, if, in theſe circumſtances, ſnow ſhould fal upon a 
arren, ſandy mountain, in a deſart far remote from any place inhabited by 
men, and the ſnow ſhould lie deep; if the upper part be now carefully col- 
lected, it will thus be obtained as pure as poſſible; for, it will ſcarce contain 
falt, oil or other Nog ſubſtance : ſo that water procured by melting this 
fnow, will greatly differ from all other water, and be extremely pure, un- 
changeable, or vo pry ſn being kept for years, as an excellent remedy againſt 
inflammations of the eyes. The ancient alchemiſts have ſaid, that from 
ſuch apy ſnow there may, by a ſcret art, be obtained a very red ſubſtance, 
y the force of fire may lie intimately buried and concealed therein. 
This ſnow, falling for ages upon the ſame ſpot, is, by Olaus Riidbeckins (o), 
ſaid to leave a thin cruſt behind it; which, increaſing in time to a ſenſible 
ſtratum, renders the earth extremely fruitfut. - And fo muck for the method 
of obtaining the pureſt water poſſible. oo penn gen 


(=) See Mr Bolt, Med. Hydroſt. p. 104. (e)] Atlantica, p. 128. _ 
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diſtillation offords an oily ſpirit in ſome degree inflamma 


between the tropics, 
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ain by reſt (q). That rain is the moſt impure which falls in a hot, windy 
eaſon, near great cities, which ſtand low, and abound with the fetid exhala- 
tions of animals and vegetables; Bic e if the air be thick, foggy 

| | nd the lungs by its noxious vapours, 
which frequently appear and diſappear without any manifeſt cauſe. We 


and fetid, ſo as to affect the noſtrils 


have found by experience, after long continued droughts and heats, if thun- 


der-ſtorms have followed, the rain, that falls heavy at this time, being re- 
ceived in clean veſſels, yields a froth, which ſeems to contain ſomething of a 


fine nitrous ſalt; and when it falls in ftormy whirlwinds, it has ' ſometimes 


been found fetid, and the cloths wet with it have in 24 hours after been full 
of worms (r). Whence we may underſtand the cauſe of the earth's fertility ; 
as ſuch rain contains a ſubtile matter, capable of affording particles to nouriſh : 
the ſolids and fluids of vegetables; at the ſame time acting as a proper ve-- 


hicle to convey whatever is requiſite Far their nutrition. 


64. If the ſnow- water, collected as above, be once diſtilled with a gentle 


heat, in clean and tall veſſels, it may be eſteemed perfectly pre ; eſpecially, 
moke and odour. 


if the operation'is performed in a clean place, free from all 
And this, of all the ways I have tried, is the beſt for obtaining pure water: tho 


ſome for the purpoſe, I know, draw it over gently from fixed alkaline ſalts, 
es; 


to hold back the acid, oily and earthy parti ut the alkali thus commu- 
nicates ſomething lixivious to the water : whence others, in the ſame view, 


diſtil it from ſal-gem,; ſea-ſalt, nitre, Sc. But the water thus diſtilled is always 


impregnated with ſomething foreign; and tho! it be ſucceſſively drawn off 
from Afkerent ſubſtances, as acids, alkali's and neutrals, tis not thus ren- 
dered the purer: and when the pureſt water boils over the fire, it ſtill re- 
tains its diſploding 'vritue above geſeribed 3 and this tho” it be ſeveral times 
water, whereby to diſtinguiſh it from other kinds: and firſt, upon mixin 
with'other waters leſs pure, and opake whiteneſs immediately ariſes, tho? bot 


ofthem were perfectly limpid before their mixture: and if fine ſoap be diſſol · 


r, being long digeſted, putrefies 46d of ws fetid, and by 
| | le; but if digeſted, 
putrefied, diftilled and concentrated, it yields a fragrant ſpirit, thar ently _ 
diſſolves the'body of gold (p):' if contained in caſks, and putrefied by heat 

| afterwards loſes its bad ſcent, and becomes clear a- 


ved in this pureſt diſtilled water, it mixes uniformly without curdling ; 


whereas it curdles with the waters leſs pure. So again, perfectly pure water, 
thrown upon wax, or ſprinkled upon linnen to be whitened, gives them a per- 


fect whiteneſs; but if the water be impure, it leaves them leſs white: it grows 


hot and cold ſooner than other water, and is never improved by boiling. 
Pure gold and ſilver, being melted ſeparately or conjointly, and poured into 


this pure water whilſt cold, paſs quietly thro”. it, and are found granulated 


at the bottom: but iron, tin and lead, melted and poured into water, enter it 


with a violent exploſive motion, and immediately fly from it like ſhot, in a 
e pal A EM St rg eve, 1467 14 7 hn RES 
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65. We now proceed to enumerate ſome marks in the pureſt diſtilled rain- Mari of pure 
- bt: 16 | | diſlilled u- 
. ter. 


dangerous manner: and copper, treated in this way, explodes wit 


| | rea es with the yio- 
lence of gun- powder; of which there are terrible examples. This 318) \.of 


an 


| ful property of water ſeems to me unexplicable upon any known principle. 


animals and vegetables; as being not unlike quickſilver in ſimplicity, an a 


Spring -water. 


Pure, ſimple rain- water may, in a proper ſenſe, be eſteemed the mercury of 
according to Helmont, the firſt principle from whence all things proceed, and 
into which they are ee e „ ne = % W by 

66. All ſpring- water ariſes from rain, raiſed anz from the ſurface of 
the terraqueous globe into the air; which thus abounding with water, and 
impinging by night againſt the cold ſides of high and extended mountains, 
the watery vapours are here condenſed into Soph after the manner of 
diſtillation : whence proceed rivulets, ſprings, c. as was mentioned 
in the chapter of air. And hence we learn, that ſpring-water is never purer 
than rain; yet when this rain, turning to ſpring-water,. paſſes over ſand, or 
places full of fine, clear flints, it may there depoſite its heterogeneous - 
parts, and at length run pure. This method of percolation nature uſes 
to render water perfectly bright and ſimple, after it has been foul'd by 
waſhing the places it paſſed through: and thus we have another way of 
obtaining water as pure as poſſible. But if this ſpring-water paſſes thro pla- 
ces containing a matter eaſily diflolyable by water, it thus becomes impreg- 
nated therewith ; and tho? it ſhould afterwards run thro beds of ſtone or 
ſand, or even mountains themſelves, it might alſo carry ſuch diſſolved par- 
ticles along with it; and hence ſprings, rivulets and lakes partake of the na- 
ture of ſuch matters thro* which the water flows ().  Whence nothing par- 
ricular can be affirmed of ſpring-water, without a due regard to th 5 $ it 
paſſes thro's as whether they be aluminous, ſaline, ſaponaceous, vitriolic, 
&c. Thus there are numerous medicinal cold ſprings, which Hoffman has 
ſhewn to be alcaline, volatile and ſpirituous; and numerous hot ones abound- 


ing with ſulphur, and greatly differing from the former; tho' both theſe 


water 
what is very remarkable, theſe petrifying waters do not generate the ſtone 


But nothing ſeems to me more extraordinary in the hiſtory of ſpring - water, 


impregnated than others ; and therefore will * that when this was diluted with no 


ſorrs are called ſpring-water, ſome proving medicinal and wholſome, others 
pernicious and poiſonous; ſome alſo are of a petrifying nature, as particularly 
in meg pate. cave of Burgundy, about a mile from Quingey, where the 

ripping thro', petrifies into ſtatues of all, kinds of figures (c). Yet 


in thoſe that drink them (u). Hence we learn, that nothing can be pro- 
nounced univerſally of the clearneſs, weight and virtue of ſpring-water z but 
that every ſpring muſt be examined, in order to diſcover its nature; and this 
appears from nothing more plainly, than that if any ſpring- water be boiled, 
for ſome time, then ſuffered to reſt and grow cool, it depolits a ſedement.. 


„5% nes 28 an 
() © Some ſprings are much more copiouſſy * tioned to Lenden, would bear, „ rg 
"Wing 
bear a greater dilution by rain water: Thus, * thrice its weight of rain - water, it ſtill re- 
* tho' I have found more than one of our E- * tained ſtrength enough an a purpliſh 
* 4 ferraginous ſprings, eſpecially | 8 colour, with freſh; powder-galls.“ Bayle's, 
near Lenden, too much weakened by water, Nat. Hift. of mineral waters. © 
that rained into them; yet upon carefully (] Feourn, de Sav. an 1688. p. 432 
trying how much of that fluid ſome german (4) Hi. Reg. Ac. ſe. p. 91, 92. | 
* ſpaw water, which came very well condi- J 
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ar. runs under ground, whereas that of rivers is expoſed to the open 
1 | | | 8 
Winds; whatever vegetable or animal matter falls in their way, or whatever 


this time being fetid, but after ſettling, again becoming 
Int d 


ma (2): 


kingdom of Congo t 
that, bei 


ſpres 
2 5 AE. ix 1 FB ; Logs 45 8 . 2 
(9) © Thatithe Thamer-water, when 

long vdyages, and into hot (climates, will 


have a very offenſive ſcent, the common 


« putrefaQtian of ſtagnant water may perſuade 
ept long 


© us: yet "tis found, if chat be 
enough. tho? in the ſame veſſel, and a hotter 
climate, it will at length grow ſweet and 
« potable again. Several other waters have 
* the ſame faculty of recovering after putre- 
faction, as well as that of the Thames, 


whereto tis uſually ſuppoſed peculiar. And 


5 * S 5 
% 
8 1 
oF Py] "4 a. 


5 $42 
3%: IE: 


(e See Phit. Traun Abridg. vol f. p. 271.) 
N 


4 
* 


: 


e olity to try how the 
ſoap, might be remedied'; an induſtrious 


perſon, whom I employed, aſſured me he 
* had met with pump- waters, that barely 
by ſtanding a few days, would gain this pro- 
perty. Boyle's Uſefulneſs of Exper. PhiL/. 
(x) Phil. Tranſ. Ne. 127. p. 652. 
(a) Phil. Tranſ. No. 268. p. 8 38. and Tran/. 


Abridg. vol. 3. p. 547. Mem, Aci roy. fc. vol. 


1. P- 404. 12 "bs 
(5) Du Hamel de menſtruis, p. 412. 


464 


Its weight. 


> 


earthen. veſſels, does not putrefy upon carrying, or feeling the heat of dif- 


68. It is found by careful experiments, that rain-water, ſnow⸗- water, 


3 


ſpring · water, and river-water, when hydroſtatically examined, and com- 


* 
* 5 k — 
” os ” » 
wr 


Standing a- 


ei. 


> 


le, that the water of a river in Africa 


ared, ſcarce differ a thouſandth part in weight (9 Whence it 
ſhould. 


is not proba- - 


natural, Upon quningomelve ounces thereof into a clean glaſs We and eva- 


1 


other little erea- 
FORE terreſtrial, 
cence upon being 
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(e 4@. Lip/. an. 1687. p. %ꝶ (0 See Bols Uſefulneſs of Phil. part. a. 


14 Ibid. an. 1683. p. 519. „ 
(e) See Byyle's Med. hydrof. p. 104. 


n 
* | 
pe 


on Water 5 
vary the effect: whence we ſhould know, the way of trying the purity f 
water, before we uſe it. The beſt trial for the purpoſe is, 4 a Awad ==: 
perfectly pure ſilver in aqua - fortis ; for this ſolution being diluted wich the 
pureſt water, and then dropped into à glaſs of any water to be exa- 
mined, if the liquor does not grow turbid, white or opake, the water may 
be eſteemed perfectiy z unleſs it ſhould contain good ſpirit of nitre, or 

-fortis : ſo likewiſe pure oil of tartar deliquium, well diluted with the 
pureſt - water, and dropp'd into a glaſs of any water to be tried, if no 
cloudineſs ariſes, it is a proof that the water is pure ; for, except alcalies, 
this readily ſhews, by the ſudden change of colour, whether any other ſub- 
ſtances are mixed there with. But no experiment in this caſe is more exqui- 
ſite, than that made by uſing a ſolution of /accharum Saturni in fair water; 
for, this being dropt into any heterogeneous water, . inſtantly manifeſts its im- 

is 


- 


purity (i). of great uſe. in chemiſtry, to have ſuch methods ofexamina- 


tion, where exaCtnels is required and where the leaſt. foreign admixture maß 


alter the whole operation. Hence proceed the frequent failures. in _produci 
the arbor Diane, and the phaznomena of colours by chemical R 5 | 
70. Upon conſidering all that is here diſcovered of water, we may Le the nars- 
ſay, that it is a certain ſpecies of glaſs, which. melts with ana fax ral late of 
degrees of heat, and grows hard in a little er degree of cold, . 
whereby 12 beg e Were elaſtic, brittle, a Ran, | ones 3 
maſs, ca | ing ground into microſcopes and burning-glaſſes. This 
glaſs indeed is volatile, but in other reſpeQts reſembles common glaſs. And 
here it is ſurprizing that the fluid and foft body of water ſhoul ſo quickly 
be turned into a hard ſolid ; and that an unelaſtic fluid ſhould thus become 
highly elaſtic ; inſomuch that if form'd of a globular figure, it will rebound 
like glaſs, or an elaſtic meta]. This elaſticity and hardneſs of ice increaſes. in 
proportion to the degree of cold whoreto.it is expoſed; ſo as in the utmoſt de- 
gree thereof to grow as hard as real glaſs, and highly claſtic ; but when melt-_ 
ed, itpreſently becomes volatile. If, as ſome have pretended, a long continued 
extreme cold could turn water into cryſtal and gems, incapable of fuſing at a 


glaſs-houſe furnace, it might thus receive fire enough to make it ſhine and 2 


glow, like metals, ſtones and other ſolid bodies; but as far as we hitherto 

know of its nature, it ſeems: impoſſible, by any means whatever, to beat 

water above two hundred and fourteen degrees. When ice is once diffolved, | 

it immediately becomes a: menſtruum, and a kind of univerſal vehicle, diſ- 4: 2hyfca! 

ſolving active bodies eſpecially, mixing. them together, applying them to . 

each other, qualifying many that were corroſive, joining. itſelf with them, agi - 

tating the whole, and thus producing the principal phyſical changes and ope- 

nb RAT e n 4 ODS 1165 „„ 164 71 | 
) See, Haff. obſe cbem. p. 0%/g ) See Acad, del Cimento. p. 257, 
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ib body. 


On wegeta- 
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Convey, al- 71. The nutrition pf animals is performed by means of water 3 hot that its 


parts of the body, which require to be nouriſhed ; fo that water alone is the 


nutrition," without which no creature could live. 


iregtation pfeſvatly ſtops: nor is there in natute to be 


tions made upon the foil of Egypt: for, where little dew or rain falls, and 
no rivers water the ground, the earth is linen, like the ſands, of Lybia, eſpe 
cially, where the winds frequently diſtorb and blow away the ſand, and thus 


to them. The great diverſity of taſtes alſo depends u 


dds ral ee keen e the-interpoſiion/ of water, which ſerves as n . 
tnirable vehicle t ; | nds upon 
a proper inter mixture of water, 'Whereby ſapid bodies are chiefly '@pply'd 


cle 
to the tongue and palate, The particular virtues of bodies, Whether ali- 


mentary, medicinal or poiſonous, are render'd active by means of wa- 


* * 


poſing as a cemerit, we have ſhewn above. Thun, If it Was not fer water, 
x abote; e 


ter. That the hardneſs and firmneſs of bödies are owing to water, inter- 


(4) See Lord Bacon of avinds., 


che fi of ſtone, bone, hor 1 
light, encomeRted duſt. Moſt. of the phyſical actions of bodies upon one 
another, are 8 owing to water, —. 
thus, the 


form, they exert no action. Numerous changes and ariſe merely 
from Nach) efferveſcences, which therefore neceſſarily upon water (1: 
thus "likewiſe fermentations,” which produce ſo many, phyfcal changes, 
can by no means be performed without water, . 
priv'd, they can never be brought to ferment again. Putreſact ion neuer 

s in the dry bodies of animals or „and in chis ſtate may. le 

kept uncorrupted nd air, but ff once moiltened with water, they 
ſoon puteely and corrupt. There are alſo numerous ſeparations? of diſferenc 
bodies; that canner be made without water, but eaſiſy by means theteof: 
thus, ſalts are eaſily ſeparated from earth, and oils and alcohol from ruſims, 
by water. On the other hand, an intimate union is in many caſes procured 
by water, and could not be brought about without it * of which we have 


given numerous inſtances above. Precipitation, which is à capital operation 


in chemiſtry , „ chiefly depends upon water z-ſo does the diſtillation of all the 


aromatic oils; and cannot be obtain'd: without it in purity and perfection. 
Water alſo ſerves' us to meaſure the degrees of heat, from thirty- two degrees 
up to two hundred and rwelee; - which is->very-difficulc 40 de by any 
other means: oil, indeed, might ſerve” for this purpoſe, and go even to 
fix hundred degrees; but then oil continually! grows thicker by fire, and 
es not afterwards” riſe equably - in Proportion 'to-. the heat; whereas 
water conſtantly remains the ſame im this caſe This is a thing of primary 
uſe in chemiſtry, and unknown to thw, ancient chemiſts, who would nôt 
otherwiſe have been ſo anzwious about finding! a method of raiſing and 


keeping uß an equable degree of heat, like that of a hen brooding up- 


$; which heat may now eaſily be continued by means of 


on her e 


water and a thermometer, But here we are to obſerve, witch reſpect to 
all che effects of water above mentioned, that they conſtantly, differ 8 2 


cording to the different / degrees” of 2 ppi, which needs no 
confirmation. 2 & Ivan 2 309, ; TOLSSGEY een ad 


17 e wee found Rag” Slice and powerful, than when 7h by ba- 
raked by a boiling heat into * and confined in a claſe place: for, bo- our of water, - | 3 
dies by N r this 8 ro as to be 3 moiſtened Fc power ful, : ff 


5191 i 10e , yt! 27 Bee 3 
l). Anexperienced Cee: chemiſt relates, mon Unter may, in a yery 8 time, - 


chal 
a parts.of e. * ** que conſidergble heat in mineral er- 
pears. by mixing two or three pounds of fine 


waeren ling forge for a compe- n Y — of common brimftone, Hh þ A cön- 
tent time grow ſo hot, 'as 2 of filings of iron; for this 


to enable ie to — a ſenſible — mixture, being drenched with common water, 
When it had paſſed a pretty way from them. will, in a ſhort time, grow exceedingly hot, 
And many accidents may. 2 che . and ſend out a thick ſmoke, like that of good 
ing out of ſich waters, or the 0 * duicklives while daking with water.” 3) 
ny n a So ow 


could not he exerted without it: 
rveſcences vir" ſalts and ſalts, falts and oils;: and ſalts and 
ſolid bodies, do not happen till the ſalts are diſſolved by water into a fluid © 
form ; for, till they are thus diſſolved, or whilſt tlie ſalts remain im a ſolid 


„ 


5 _ as to burſt the containing veſſel, 


* 
x 
7 
B 
4 
* 
3 
0 
9 %. 
8 
3 
A 
* 
b- * 
1 
= 4 
.* 
5 8 
2 
** 
E 
* 
3 
Fs 
* 
22 
Ay 
I» 
1 — 
VB 
| 
Fu 
2 
* 
1 
we” 
A 
83 
8 
6 'Y + 
* 
4 
De 
b 
* 
* 
i 


The Thewry A Canuteray, — 


thehce many ways wonderfully penetrated, corfupted, altered and diſſolved. 
Experiments purpoſely. made have ſhown, that the: vapours of x prey 
_ raifed by a gentle heat, are leſs putrefactive to the bodies expoſed thereto, 
than the vapour of freſh-water, which corrupts them ſooner and more tho- 
roughly: whence: we ſee, that the vapour of freſh- water is more putrefactive 
than of ſalt · water ; and that the ancient phyſicians juſtly obſerved a moiſt agd 
hot air, growing peſtilential, would in aſhort time diſſolve the human body. 
And it was found, that when the Europeans firſt ſettled in America, almoſt 
all of them died of ede. diſtemper, or a kind of fever p eculiarito, A 
place, which ſoon putrefy'd and diſſolved their bodies; and-t is principally 
happened to thoſe, who. inhabited the wood- lands, Where the air was wet, 
with the copious. warm vapours, which perpetually exhaled from the 
trees. For, according to Dr. Halet's calculation, given in his Vegetable Statics, 
of the proportion. of water: perſpir'd from the. — of the leaves of a tree 
in ſummer, a moſt prodigious quantity muſt needs be exhaled from a large 
_ wood, in a hot climate: but when theſe woods in America were cut down 
and burnt, and the air ſuffer'd to have free admiſſion, che country ſoon be- 
came wholeſome (m). 
| Galies was the firſt that obſerved ice to. be lighter than the water 
which compos d it: and hence it happens, that ice floats upon, water; 
the ſpeeiſie gravity. of ice being to that of water as eight to nine 170 This 
rarifaction of ice is owing to. the air· bubbles produced in the water upon 
freezing; and, being conſiderably large in proportion to the water frozen, 
render the body of ice ſo much forcifically lighter, We have ſhown in the 
hiſtory of air, and in the 1 (ener, that a conſiderable quantity. of 
air is Jodg'd in the interſt ws dy. ap „though it has not then any. elaſtic 
property, on account of the iſunion of its particles: but theſe particles, 
coming cloſer together, and uniting as the water freezes 3 light, elaſtic and 
expanſiwe air · bubbles are thus generated, and increaſe in bulk, as the cold 
grows ſtronger; whence, of courſe the ice becomes ſpecifically lighter : 


and theſe air - bubbles, growing 8 e cer A 2 expiry 2 ſo 


as been 
mümagin'd, that this burſting: of the s by "bag N 
to the contraction of the folid parts of the veſſel upon the ice, and — 
the internal A e but the Florentine academicians ſhow'd; the con 
by the llowing They 6I1Fd a hollow. globe of pure gold with 
bo water, — ing up the orifice, expos d it to a freezing air; N. e | 
* firſt fitted on to it a metallic ring, ſomewhat leſs than a 
the ſphere, and carefully mark'd the part of the ſphere, where the the hes 
of che ting touch'd it. Whilſt now, the water froze in | 
_obſery'd the external ſurface to be fo much enlarg'd, wo) he metallic 
ring remarkably aſcended towards the vertex from the greateſt horizontal 


7 80 whence MN expanded e more e e e, | 
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by the cold; a8 
made of the ſame ſiae (o) - 


77. But ſnow-water, or any water long boiled at the fire — Dower, l % 
and affords a more ſolid ice, with fewer bubbles; than other water not ſo — gta why 
in vacuo and froze afterwards there, Y m. 


ed (p). And pure water 
freezes much ſooner with Gap ben wu of cold, than water unpurg'd of 


air, and expos d to the atmoſpheres whillt the ice, thus made of water from 


which the air was extracted, is much harder, more ponderous, equable, and 


tranſparent, than common ice. Whence it is certain, that the air, naturally 


contain*d in water, being brought together by the freezing cold, occaſions its 
greater” rarifactian and levityzand in this manner ice has been procured, that 
would not float upon water (9). If finely powder'd ſea - ſalt, ſal · gem, or 


ſal-ammoniac, be but to poder d ice, or ſnow, in a freezing ſeaſon, and theß 


be well mixt together, the ſalt will immediately begin to diſſolve, and the 


coldneſs grow much more intenſe ; and this, ſo far as we yet know, to a cer= 


tain degree; whatever yere the degree of cold in the bodies before their mix- 
ture. Alcohol alſo, being thus mix'd with ice, increaſes. its coldneſs :- the. 


a ſtrong cylindrical earthen veſſel, he panded 
it, 7 1 __ 1 3 
ni ts, A operatio n o ſnow 8 < exceeding metal, „ Li aſunder con- 


So if a concave cylinder, made of any com- 
pact matter, be tightly topped at one end with © 
and fill - 
6 


A ſtone · cutter complained to Mr. Boyle, that tioned by many eminent authors, as having 
been * 


ſometimes, thro the negligence of the ſer- here Pat ng is. 
vants, the rain Calls 2 alowed off by Ga lilo. | 


ble, the violent ing on would burſt (p) Acad. del. Cimento, p. 163. 
the ſtones. And another tradeſman complain- 0% Ibid, p. 171, 
ed, that even ee — 
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* 7 
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Kia than 
air 
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The waves of © 


water. 


| of water in the air at any time: which is a thing of conſt uence to them; 43 
may appear from the neceſſity of knowing the beſt time ens a 


46 does frog tin lit, chow water is 6d is be: - Sek i 
ſt In our experiments, no increaſe of cold has made n at: all more, 
| difficult melc than common ic | iy 3 ” | 
hen water 1s y purg'd air Ain pee s A | 
che contain veſſel, {yoni an infinite number of little bubbles, "roy 
dart from 1 ie like ſparks of — and have no appearance of air; theſe, there: 


— may ibly form thoſe exploſive unaerial bubbles, whieh àriſe from 
: water 


380. 


pt neee, five, _ the air ſeems n bare been | 
60. vie 
othing ſeems more capable of devcivinges whole We chu? ho the | 
nies ch parts of water, / being diſpos'd after a certain manner, may form denſe 
clouds z whereas the ſame water may be there collected in a greater quantity, 
and degree of denſity, yet being barely diſpos d in a different manner, it may 
be ſo pellucid as not to appear to the eye. The breadth, forcibly diſcharg'd 
from the mouth, when the lips are contracted, is ſcarce viſible ; but when 


gently let go, with the mouth wide Opt and meeting with a cold air, it 


a- viſible cloud. In ſummer, the moiſt breath does not appear to 
the eye; but in the winter it appears like a miſt. Hence chemiſts are to be 
admoniſhed to uſe hygrometers, whereby they may determine the 


tartari per deliquium, and oleum ſulpburis per campanam. 
81. When water ſtands perfectly till, its ſurface is parallel, of concenttical, 


with that of the earth; but if any heavy body falls into this ſtagnant water, 


it drives a bulk of water along the ſurface, equal to the bulk of the body 
thrown in: and this expulſion of the water continues ſucceſſively, ſo long as 

any of the body continues above the ſurface of the water; afterwardsthe bo- 
dy deſcends equably without being perceived ; whilſt. the water, raiſed by the 


falling body out of its place, immediately ſlides into it again, as ſoon as the 


body deſerts it: 'whence an undulatory circle is made upon the ſurface of the 


water; which circle is propagated from the place Where the body fell, as 
from a centre, and widens into larger and larger concentrical waves, whoſe 
diameter increaſes. conſtantly 12 feet in 8 ſeconds and a half whereas ſounds 
in the air move at the rate of 1080 feet in a ſecond + wheneethe motion of a 


wave of the air, is to the motion of a wave of water nearly in the ſame pro- 
portion as the weight of water to the weight of air, according to the calcula- 
tion of M. de la Hire. Theſe waves, though proceeding from different cau- 
es, and even interſecting each other, ſtill continue cireular, and each of 
them concentrical to its own centre; and if, in their progreſs, they meet 

with any obſtacle, whereby they are reſiſted or reflected, they {till go. on, 
with the ſame velocity, as if they had not been obſtructed: nay, what ſeema 
ſtranger till, tho? the wind be with them or COOL 20 cen not hinder 
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clean retort, i leaves a light ſpot, ot film, at the bottom of the | this “er be con- 


every time che ſame water is rediſtill'd in a freſh. veſſel ; and if che lame tes e fn 


tort be ue jn-rediſtilling the waters; the {por or-crult will grow a little lager 
upon every diſtillation. This experiment has been induſtrioully proſecute 91 
inforuch that Me, Boyle (i) relates, that water being carefully ditlled in 

glaſs- veſſel, 200 times over, an ounce thereof at length afforded fix. drams of 
a white, light, infipid, fir d, ponderous earth, undiſſolvable in water (a), 
Hence, many relying upon his authority, have aſſerted, that water, barely 


by repeated diſtillation, might he converted into true earth. And hence Sir 


Iſaac Newton infers, that water thus chang'd into earth, may be ignited (x), 
On this occaſion, therefore, I beg leave to relate the ſucceſs of my on ex- 
periments upon the ſubject. Having collected a quantity of rain · water, 
in clean open veſſels, placed on the top of the obſervatory at Loden, ſo that 
no foul water might fall imo hem from the building, I aſterwards diftild, 
to perfect dryneſa a large patcel ef this water, from a glaſs retort, into a 
pure receiver, by means of the gentle heat of an athanor, to avoid ſmoke; - 
and found, at the bottom of the retort, a white ſpot, extreemely thin — : 
ſmall with reſpe& to the water; whilſt a conſiderable proportion of the wa- 
ter was loſt in the operation, tho? I carefully ſecur'd the juncture of the veſ- 
ſels with a luting made of linfeed-meal and water. Whence I cannot con- 
ceive, how it is poſſible, by any care, to. prevent water from eſcaping thro? 
the luting, before it could be diſtill'd 200 times over. In repeating my di- 
ſtillations, 1 could not but reflect, that the part of the veſſels, unpoſſel&d by 
the water, was fill'd with the common air of the laboratory; and that this air 
muſt needs be full of duſt, rais'd by the motion of the fire, currents of air, 
Sc. as we fee the ſurfaces of glaſſes in a laboratory are uſually thick co- 
ver'd with duſt, Whence I doubt not, that in each diſtillation, freſh duſt is 
added to the former; for if the ſame water be diſtill'd aoo times over, and 
always return'd back into the ſame veſſel, all the duſt floating in the air of 
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water into earth, is ſo conſiderable, that it 
may deſerve to be delivered more at large: 
The author relates, That having put a con- 
ſiderable quantity of diſtilled rain · water into 


« a clean glaſs body, and fitted it with a head 


« and receiver, he ſuffered it to ſtand in a di- 
_ « geſtive furnace, till by the gentle he t there- 
of, the water was totally abſtracted, and the 

« veſſel left dry ; when being taken out ofthe 
. ſand, he found the bottom of the glaſs 


« wholly covered with a whitiſh ſubſtance; 


which being ſcraped off with a knife, ap- 
peared to be a fine earth, without any mani- 
* feſt taſte This encouraged him to diſtil the 
* rain water again, in the ſame glaſs body; 
at the bottom whereof, when the water was 
all drawn off, lay more of the like earth, 
* which confirmed his conjecture, that the 
* earthy powder might be a tranſmutation of 


23 
{9 8 % 


© ſome parts of the water into that ſubſtance. 


Herein he was farther encouraged by a phy- 


* ſician, who aſſured him, that he had fre- 
© quently found ſuch, white earth in rainwa- 
© ter, after diſtilling the ſame many times ſuc- 


ceſſively; adding, that he found no cauſe to 
ſuſpect, that if he had continued to re- diſtil 


the ſame portion of water, it would have 
yielded him more earth. Laſtly, a very in- 
« genious perſon, who had tried various ex- 
periments on rain · water, put him beyond all 
l / | : Y 
© doubt about this tranſmutation : for he ſo- 
© lemnly affirmed, , eee, that rain- 
water, even after diſtillation in very clean 
c pates, near two hundred times, afforded 
* him this white earth; and that more conſpi- 


* cuouſly in the latter diſtillations than in the 


former Boyle of Forms and Dualttics. 


- («) See Boyle, Origin of Forms, p. 259—237. 


(x) See Newton, obtic, Latine. p. 319. 


greateſt doubtleſs, proceeds 
— 2 proportion of each of theſe powders, it does not appear certain, 


The Theory of CULT ay. e 


theſe veſſels muſt thus be collected 400 times, on aceount of the water's be- 
ing pour'd backward and forward in the open air. And tho? in this caſe, 


ſome of the ta we ny hen me be feculency of t the groan 


that the earth, obtain'd in this operation, an from the true elementary 
ſubſtance of water: and my ſuf] dents hav the » as I find. Mr. Boyle 
the experiment only thrice himſelf; and 'ir from another che- 


mical hand, that an ounce of water, diſtilbd 200 times over, afford fix 
| drams of earth. That water may concrete, along with other ſubſtances, into 


a true ſolid body, we have ſeen above; but that it may, without the -inter- 

ition of any thing elſe, be by diſtillation converted into true earth, has not 

—_— been ſhewn by ſufficient experience. I have learnt, by numerous 

les, how apt men are to overlook 1 mix themſelves unex- 

* belly! in chemical operations. And thus I 

e ity. Frere! natural philolophy,' vs this third univerial infroment ol 
mi 


iſh all that I can juſtly ſay, 
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hiloſop! hers. and, chemiſts. os the word es * Earth u.. 
or 1 5 in the compoſition of f bodies, __ | 
„ * a ord * power of periv follile: 2 
1 n e $64 art. w roperly A a 
11 715 re brittle body, that remains fix'd, lp in the fire; wx 
HO Te 3 water, Tue oil, or air (s). ; 2; 
2 is a body, as three dimenſions,. im , figurabiliry, Explained, 
own p ces 2 1 judge it of the Mite kind 7 ie, En gt 
e eyery ol 0 ala eee cis. proportion; tho it is 1 
29 to ſhew weight it exceeds water, ND ne Flite as 
vegetables py et gg P every where inſinuates Mall 7 into the bowels of 
the earth, where it is conſtantly found, and may be dug up: but when pure. 
i Og oi oa nt ments: w we can te- | 
er it to no tribe of bodies ſo properly, as the foſſile. When pure, or perfect- 55 
ly ſeparated from other bodies, it is conſiſtent, 3 Abrisse 
with þ regard to our ſenſes, ; 7 y. reducible. by trituzation into a _ 
poder; in which reſpect differs from the true metals and 3 
we * ſtill more in this, Thar i; remains Gl and unchanged inthe ms vie- jp 
lent fire; even ſo far, as r pure, e 2 therein, 722 _ 
The remainder, t careful diſtillation o rain-water, be- 7 earth | I 
15 I RE oF thoroughly calidad elixated, affords a pure ſubtile, virgin- — 
earth; which ſeems to proceed from the duſt ofthe ate. (4) as mentioned at 
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(a). Th tt of eler 


delivered, appears 

Taac Newton's" 
tion of matter by ſhewing that an unalterable 
ſolid ſubſtance has an in nature. This 
great philoſopher is pleaſed to tell us, it ſeems 
to him, © That God in the beginning formed 


matter intoſolid, maſly, hard, — 3 — en kn 
© only — ſeparations, and new af. 


© moveable les, of ſuch fizes and figures, 


and th lach other progyryieg, gas for tore |; 


proportion to ſpace, as moſt conduced 


„end for which he formed them; and that 


* theſe primitive particles, being ſolids, are 
ies. 

ded of them; even ſo hard as never 

* to wear, or break in pieces; no ordinary 


7 ' incomparably harder than any other 


power being able to divide what God him- 
If made one in che firſt creation. While 

« rheſepartc ars he, continue entire, they 
may compo of one and the ſame na- 
tute and texture in al ages: but ſhould _ 


; wear away or break in pieces, the nature of | 


* 


F Sir * 
origi vema- ”*'worn orn. out es, and fragments of par- 


Water and earth compoſed of old, 


not be of the fa 

4 Wewer now, with water and card, compo- 
of en es in inning And 

a — nature 1 the 

rporeal things are to be placed 


ſociations and motions of theſe permanent 

rticles ; compound bodies being g apt to 
8 „Ei not in the midiſt of ſolid partieles, 
2 but where theſe es are laid A 
* and only Mm * a few points,” be 


Okt. 5 / 

pol of Bak, /i is urow nil of of B/. 
25 ( ſerves, t earthy matter 9 

raiſed in a very sene e 997 the I 

air ;_ eee e from A4grice- 

la, an account of a ſhower of rain, which o- 

ee the Wi upon, with clay. | 


; 
8 . 
1 
« +" 
he 
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e are clouds of ſaucd in and Lybia; tho? fand be a fix d chin 


Us 5 
wn 


From calcined . 
vegetables. 


it mixes itſelf intim 
And although the e al ind obs 


with ithe mOtio of tte air r Wind. T hs, ff Aue wer” 


behind, along with the water; — 


. f to the cau 


principally earth, et — numerous — bi ſo as to fit it for being 
ſu pended in the air, and moved ooo 23 by the winds : whence 
W, 72 1 rain, ſnow, hail, Sc. 
ng con Latten of rain- water, be 
ſo fix'd in the fire, that, as Mr. oy found, 2 would endure the utmoſt vio- 


lence thereof, without chan baba fub go this IE 7 doe 


rite! — — to 


is one thing to | bn" din bolton ies 


ports a. 
nmediatel = 
the win 


into a crutible, and e d on all ſides wh Rre, iti 
whereas, if blowri upon by bellows, fo fine a poder Lol 
diſſipated. And thus; ag dlouds of water are carried — 


Here alſo it ſhould be confidertd; that bodies ttely een buy | 
fix id in the fire 2 ieh mix'd- with others, > Moveable; as to b e 
rais diinto che air by a. gentle heat. Thus; pure g id is extremely: in the 
fire; but if lirſt mii d with regulus of antimony, then well ground with mer- 
cury- ſublimate, it-is/ſ6/chang'd, as to fly Ihto the air with 4 gentle fire: in 
he manner, pure earth, when ſeparated from all other-thii . etidures' mn: 


moſt violent fire unm wech but, when mbx4 With other bodies, a moder 
heat may carry it off; as we ſee i in wood bufhr pon a” Kd. "Where t 
imoke riſes to che top of the chimney, and there turns to ſoot; which, 
when chemically treated, affords a large proportion of earth, here rais d 
to the top of the ehimney, by being mix d with an oil and falt; tho? the 
earth itſelf, when purified, cannot be chus rais'd by y any violence of fire. 
Hence, therefore, we have-one way of pfocurin pure earth, by” the diftil- 
lation of pure water (c) to: the earth thus obtain'd, will conta co 
ever floated in the air 8 it, unleſs this 4 fo _— as to rife with 
6 ree of heat e ay 8 diftillation." 
| 4.) Vegetables, ing burnt in an open fre, fall into white, fs d, ſub- 
tile aſhes, that are eaſily BI lown away with any wind. Every plant is capable 
of affording theſe aſhes; vu u being p Aly clixated wit, rain- Water, ſo 
as to take up all their fl . alt, after the open fire had totally conſum d the 
oil and volatile ſalt 81 ON ; 23 but earthy — remain 
two being now ſlrook er, 
and perfectly waſ d, by the repeated affuſion of freſh water, from all ſtony, 
ſandy, and other ſolid HAT icles, Teas will not be — in — and 
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Te The great Na of earth Which! fr. for by the excellent author kimſell, tha . | 
Beyle obtained in proportion to the wat A di. known and allowed effects of fire ot fewel, 
Killed, * the A there is, thai i” which has the power of making new coali- 
the operation Wa ſten enough repeated, the. tions of particles in bodies, and, thence. d 


whole body of the water 77595 be ih thus. con- - introducing, new — dt us ps L: 

v:rted into Cärth, renders it impoſſible le 7" wine may be reduced _—_— I —— nr 

ſome to föppofe 188. Phan denon = ſimple water, . . oe LY 
ome Rave imagined... producit chm 


„ay they, is much better accounted | Ws antes 


ed, we 3 a 9 which, hgh dry'd, 
by a gentle fire} is elementary earth, chemically obtain'd' From vegetables, 
| This earth is pexfettlyinifipid; ; ſrenrleſs; white, Toft, and Bü little elaffiey 
it neither diflolves in the at, in water, in the fire; or in oil f N alſd Temnki 
fix'd in the fire, and of itſelf not convertible into glaſs; with water! it mixes 
into a ind of paſte, whereof teſts and muffles ma) be made for the refinin 
of gold and er! and the trying of ores; for, this earth 18 5 5 ne 
the force-of mielted Hed in à violent fire, without vitrifyth; 
but fuffering all fnperfect bodies to "thro ſts pores, 
lead. And by cheſe markes w H Kiiow the hathire'of py) 
ally obtain'd from the aſhes of vegetables. as 
g. The fame kind of earth is a Avery | Foe art'9 
which burning flies off in the form of flame, dar Wes ce 
this, whatever the vegetable be, whethe Rep k 
for af ſoot; taken frem the top of à chimiiey, be calchd in af f Kon- Pan, * 
ſmokes, ignites, - rakes lame; ind ar Tengrh falfe into Apite altes; Which: 
when well elixated, afford an earth ifi all reſpects Ii like the former. Hence 
we underftand, char earth may be render'd very volatile, wheft a gitated ubs 
violent flame, whilſt mix'd with volatile ſubſtan es; and that it 75 
carried to a grearheight, diffus d thro" the air, and xd cheese ſo ik 
when black de Ales from burnt vegetables, in t form of clot ds, ea 
irſelf, here made volatile, appears With che reſt uhderthis form. 8. 
when ſoot is diſtilled in a glaſs-retorr, with different degrees of fire, itaffo x7 
water, ſpirit, volatile ſalt, and different oils; leaving behind 4 black mat⸗ 
ter; which, when burnt in an open fire, and elixated with water, affords the 
ſame kind of earth as in the foregoing experiments. This ſhews us, that the 
foree'of fire is able to raiſe even earth itſelf, along with water, oil and falt; 
and that the earth, 10 rais'd, 18 f the ſame nature w th MOVE om the 
fix'd aſhes of plants after burning: Which Wes uf an Unexpetted pro- 
perty of earth; for the earth, which was ſo volatile in burning as to rife in 
ſmoke or ſlade; yet after i comes to be ſeparated diftiltation, or calcina- 
tion, from all aqueous, 0 ity and faline' articles, it then proves wed as 555 
earthof . ; remaining; in the fix'd aſhes after 1 ve = 
earth; when &;/is fixed in tlie fire; but 55 intimately pn nd 
ſalts, it is by their means eaſily volatiliz d. This ew 5 15 vp the air 
muſt be of à truc'earthy matter; "eſpecially" i in thoſe places where vegerables 
are continually burnt. e 


6. All the 4 non bebe if ailtir. y the retort, with t the ſeveral, diflille- 


degrees of fire up to the laſt, are thus ſeparated into tuo different parts, the lin. 
one being rais'd by the force of fire, and carried into che Wewer hilt the 
other cannot be ſo raisꝰd, but remgins behind e the Bottom of the Tetort, in 
the form of a black, fix d coal, not to be farthe r chang d by this means, as 
Helmont related, and Dr. Hooke ſhew'd' by experiment. It is commonly 
ae by chemiſts, that water, ſpirits, oils, and volatile ſalts, riſe as vo- 
| rts into the receiver; under the form of liquors; whilſt the earth, the 

Erd fa t, and a little fir d oil remain behind at the b ttom ofthe fetort. The 
truth is, e 1 volatile part in this operation 1 * itſelf, as 4 | 
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of water, geen an fe. alcaline ſalt, and different oils; which, when 
Þ mixed , © conſtitute a ſubſtance like Ns — ſoot, but 
* this di Haan that when theſe principles are rais d by an open fire, 
they aſcend more copiouſly, and in a groſſer form, than when diſtill'd in a 


cloſe veſſel. Whence an equal quantity of the ſame vegetable ſubje& affords 
much leſs aſhes, upon being burnt in an open fire; as a much larger propor- 
tion of coal and aſhes remains in the retore after diftllaten: but if all that 
paſs d into the receiver, in the operation, be again diſtill'd to dryneſs, a black, 
fix*d coal will thus conftantly remain at the bottom of the veſſel; and can 
never be render'd volatile by the moſt lor continued violent fire; tho 
ſmoke indeed will be thus rais d from it. If the remaining light and { 
coal be at length taken out, and calcin'd in a clean veſſel in a naked fire, it 
will burn, take flame, loſe all its blackneſs, and leave a white ſubſtance; 
which, when duly elixated, will prove the ſame virgin earth as above-men- 
tioned : whence again it is plain, that this earth riſes along with water, ſalts, 
ſpirits and oils, in the diſtillation of vegetables. If the oil, obtain'd in this 
ck iſtillation, be in the ſame manner diſtilled with all the degrees of fire, a 
much purer and more penetrati oil will come over into the receiver: and 
by repeating the operation . times, an oil may be thus obtain d ſo thin 
ond ſubtile, as to reſemble alcohol; but then a large part will at each diſtil- 
lation vaniſh into the air; and the p eculiar xr ſpirit which gave the ſmell and 
taſte to the oil. be totally loſt; w time, a black coal conſtant- 

remains at the bottom of the 4 nn can never be made volatile, not 
to afford any ſalt; tho* when burnt in an open fire, it yields white aſhes, and 
a conſiderable proportion of true elementary earth: and how often ſoeyer 
the oil be thus diſtill'd over, it depoſites earth every time; ſo that at length 
the principal part of the oil may, by this means, be converted into pure: | 
ſimple earth, as appears from the experiments of Mr. Boyle (d). 

7. Hence it appears, that the ſame earth is producible from all che parts 
of vegetables; the ſenſes not being able to perceive the leaſt difference in dif- 
ferent parcels of earth, thus procur d: and all this earth, if perfectly ure, 
is ſo fix d in the fire, as ſcarce to ſuffer the leaſt change by the u vio- 
lence thereof; yet, when mix d with other volatile parts of vegetables, it 
then becomes volatile in the fire, whether apply d in the way of open calci- 
nation, or cloſe diſtillation. Again, we ſee that no volatile part of a vege- 
table renders earth more highly or more eaſily volatile than oil; but among 
the various kinds of oil, which nature or art produces from vegetables, there 
is none that carries off more earth than that groſs pitchy. ſort which riſes 
laſt, in diſtillation, with the higheſt de of fre. Wheace the ſuperior 
weight, thickneſs and tenacity of this oil, ſeem owing to the greater quantity 
of earth it contains: and accordingly, if depriv'd of its earth. by.diſtill; fl OL 
this oil becomes proportionably thinner, lighter, and more volatile. | 
8. The better to underſtand the nature of this earth, it is 3 
conſider the fix d alcaline, ſaline part of the aſhes, obtain d by thecalcination 
of vegetables; which ſaline part is waſh'd away from them, by the water 
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remain in this falt z as it is manifeſt, that earth was left undiſſolved by the 


water, which difſoly'd the ſalt, and carry d it thro? the filtre in purifying the | 


lixivium, after the terreſtrial fæces were by long reſt fallen to the bottom, 
and that the ſolution paſt thro the filtre as limpid as water; in which ſtate this 


will appear therein ; and if kept for years in a veſſel perfectly clos d, it de- 


poſits. nothing terreſtrial: deny this pure lixivium be put into a clean glaſs, 
| where. | it acquires the con 
ſiſtence of oil; and this thick liquor be afterwards boil'd in an iron · pan to 


and ſet in a quiet place, no duſt can come, 


perfect dryneſs, it leaves a pure fix'd alcaline ſalt at the bottom z which be- 
ing melted in a ſtrong fire, then pour'd into a braſs mortar, and reduc'd to 


powder, and afterwards ſuffer d to run per deliguium, there will be found at 
the bottom of the containing glaſs a white, earthy powder; Which, when 


waſh'd from all the adhering ſalt, proves to be e like that ob- 
tain'd from vegetable me And if the liquor, thus obtain'd, be again eva- 


porated, and the ſalt again calcin'd and run per deliguium, it thus alſo de- 


ſits more earth; and by repeating the operation, a very large of the 
Rred alcaline ſalt may 7465 be — U into pure ſimple e e ich in the 
burning was ſo united with the ſaline principle, as to give it the form of an 
alcaline ſalt; whilſt that ſaline principle, by repeated calcination and ſolution 
in the open air, parte itſelf, flies off into the air, and leaves only the 
earth behind, If all this earth be carefully collected and weigh'd, it will 
be found much lighter 0 the ſalt employ d; which ſhows that a large part 
of the ſalt is thus render d volatile, and flies off. 3 | 

9. As this experiment is always made with the ſame ſucceſs, we may 
learn from it, that earth was contained in the fix'd alcaline ſalt, from whi 
it is thus procur'd; tho” it before lay ſo conceal'd therein, as to be perfectly 


diſſolvable in water, à pro otherwiſe repugnant to the nature of 


earth. Hence alſo it appears, that pure earth, when united to another 
principle, may be perfe: 1 in water, tho* not at all, when it 
exiſts ſeparate; unleſs w uld here ſuppoſe, that the ſalt by this repeat 
ed calcination. and ſolution is actually converted into earth. But this ſup- 
poſition, ſo far as. I know, is confirm'd by no argument or experiment 
and therefore paſſes with me for a ſuppoſition, contrary to the conſtant 
courſe of nature, which always acts in the ſame way, and by the ſame means: 
for, it has never hitherto appear d, that one element prevails over another; 
but that they all preſerve their reſpective proportion, or aſſign'd balance 


den Nute from their firſt creation to the preſent time. On the 


other hand we learn from numerous examples in n that when earth 
is united with other ſaline principles, it may thus be diſſolved by water into 
a liquor, where no terreſtrial matter appears: ſo for inſtance, in glaſs, the 
earth united to the alcaline ſalt forms a pellucid maſs, which yet, according 
to Helmont, may again be reſolv'd into alcali and earth. So likewiſe, all 
the metals, diffolv'd by their proper menſtruums, appear pellucid; tho the 
metals may ſeverally be recover'd from them, opake, entire and . 
Thus again, chalk, ſtones, ſhells, earths, Sc. by means of faline liquors ſe 
convertible into pure ſalts ; tho? theſe ſolutions may by various means be 
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gin refolv'd into their ſolvent liquors and earchy ſubſtances reſpe 


burnt to a black coa 
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as we ſee in the buſineſs of precipitati r 067 cer 


10. We may learh com the preceding experiments, Cu.) That fad all 
caline ſalts, obtained from vegetables by calcination, owe their chieſeſt part 
to true elementary-earth, which contributes to compoſe them. (2.) That 

this earth is ſo conceal'd, mix d or united in theſe ſalts, uhilſt they remain 
alcaline and fix d, as to be diſcoverable by no ſign 3 and thus even diſſolve 
with water, or a moiſt air, into a pellucid liquor. (f.) That this crth cf 
vegetables can only be thus attenuated by the extreme violence of a ealcining 
fire; which thus in the open air intimately unites the earth, fo ſubrilized; _ 


along with the other alcaline, ſaline principle, that from che two, ſo join di 


fixed alcali ariſes; as a creature of the fire. For charcoal; eloſely confin*din 
an iron veſſel, and long detained in a violent heat, ſtill remains a black 
coal, that holds no alcaline ſalt; but when expos'd to an open fire, it pre- 
ſently turns/to aſhes that contain a fix d ſalt: which ſhews, that this ſalt 
did not pre- exiſt in the vegetable, but is produced by the fire, uniting the 
earth to the other concurring part, in the open air, and not in a cloſe veſſel; 
And it plainly appears, that this fixed alcaline ſalt is merely produc'd by the 
force ot fire in * oP air; becauſe if any vegetable whatever; be only 
either in a cloſe veſſel,” or in the open air, this black 
coal, ground to powder, and boiled in water, communicates no fix d alcaline 
to the water; but when once reduc'd to white aſhes by an open fire, theſe 
aſhes yield a true alcaline ſalt, by being boil'd in water. Hence, there fore, 


the earth of vegetables being attenuated, by the utmoſt: violence of an 


open fire, whereby the oil is conſum'd, and uniting intimately with the other 
part, is what conſtitutes fix'd alcaline ſalts; nor do I know any other origin 
thereof. (4.) Fix'd alcaline ſalts, therefore, are not ſimple ſubſtances, but 
compounded of two different principles intimately united. (3.) It is very 


probable, that the burning of vegetables firſt attenuates, then combines this 


earth with the native ſalt naturally contain'd in plants, and which uſually 
exiſts in them under a ſaponaceous form, or a mixture of oil and ſalt; ſo 


that the fire, firſt mixing theſe together, afterwards conſumes the largeſt 
pour of the oil, and thus converts the ſalt, the earth and the remaining groſs, 


lack oil, into a black coal; wherein the ſaline part is ſo 'cover'd and de- 
tended by the oil and earth, that water cannot diffolve the ſalt, till a ſtronger 
fire, coming to be longer apply'd, conſumes all che black oil, which fery'd 
as à cement to the earth and ſalt; whereby, the ſaline part, of itſelf con- 
ſiderably volatile, now ſeems to be fix d, and conereted with the ſubtile 
earth: after the ſame manner as fix'd alcaline ſalt, long detain'd inthe moſt 
violent fire, at length becomes volatile and flies off; but if mix'd with 2 
certain proportion of earth or aſhes, turns to glaſs, which long remains 
conſiderably fix'd in the fire. (6.) Hence there is no ſimple ſalt of a fix d 
nature in vegetables, but its fixedneſs is totally owing to the earth melted . 
into it by: the fire; for, if vegetables are long bee dry, or expos'd* to the 
changes of the air, or if perfectly putrefy' d, they leave no fix d falt in their 
aſhes. (7.) And hence, theſe fix d- alcaline falts, thus produc'd, are again 


reſolvable into their two principles, by the means abovementioned: vi: into . 


2 R V. 

2 pure, ſimple, volatile, imperceptible ſalt; and a pure ſubtile indolent fix 

earth. 8. Hence it ſeems much more probable, that theſe fix d ſalts ſhould 

be producid ſrom earth and ſalt, in the manner juſt mention d, than from 

the intimate union of earth and water: for in what manner ſoever water | J 

is apply d to pure earth, in chemical operations, a fix d alcaline ſalt is never = 

found to ariſe therefrom; tho* the fire apply*d be ever ſo ſtrong: (g.) This "0 

earth is obtain d always the-ſame, and in à large quantity, from water, ſpi- 

rits, Volatile ſalts, fix d ſalts, and oils, hen chemically treated in a proper 

manner fur the purpoſe: whilſt all of them, if n 1 earth, 

are ſo attenuated and volatilized, as to eſcape the notice of the ſenſes, and 

fly off into that univerſal receptacle, the atmoſphere; ſcarce an veſſels being i 

able to detain any of them except water and ſolid earth, Whence the 1 

ancieſit chemiſts properly ſaid, that ſpirits are held down, or kept from fly- 1 

ing away, by oils or ſulphur ; chat earth was the only thing, Which coul ä * 
detain ſulphur and ſalts ; and conſequently, that earth was the cauſe of hxxd- | | 

neſs. Upon the whole it appears, that chis earth is the ſame in all vegeta- . 

bles, and perhaps, an unchangeable principle. oo . . 

11. We next proceed to enquire into the earth of animals. It has ever zar uur 

been obſerved that all kinds of animals, expos'd to a warm moiſt air, pre- pure tj. 

ſently putrefy after death, even in a leſs degree of heat than that of the %% 9 

body in health; and, by this putrefaction they are in a ſhort time ſo: chang'd, | 

that their entire bodies reſolve into a fetid ſu ce, which flies off ſo co- :  . 

piouſſy into the air, as to leave only a very ſmall ſolid portion behind: = 

Thus the bodies of whales, elephants, camels, : horſes, men, Sc. are ſoon | " 

conſum'd to the bones, and vaniſh into the atmoſphere : for, thus the water, - - 

the ſpirit; the oil, and ſalt of the ſubjects, evaporate in time, leaving nothing | 4 

behind but a ſmall. quantity of le; indolent, terreſtrial matter, like the 

virgin · earth obtained from rain and vegetables, in the manner above- men- 

tion d. Thus, we find in the church- yards of populous cities, the car- ü 

caſſes that are there buried, turn to ſo/little earth, as ſcarce raiſes the ground 

higher. Hence we ſee, that both the fluid and ſolid parts of animals are 1 

ſo volatile, as totally to exhale by the hare action of the air; whilſt only their : 
earthy part remains; fix'd, and does not fly off with the reſt: / which carthy | 

part, 3 examined, appears to be only the crumbly ſubſtance of 

the bones, or light aſhes, eaſily diſperſed by a gentle wind 5 1 
12. Let us proceed to trace this earth in animals, where we ſhall find that From 454/77 + 
their juices, when converted into a true animal nature, and diſtill'd in id. 1 
clean, well- cloſed veſſels, with ſucceſſiye degrees of fire up to the higheſt, 
will firſts with: the heat of two hundred and twelve degrees, afford an in- 

credible proportion of water; ee ee 98 reſembles that obtainꝰd 

from vegetables. In the ſame manner, with the next degree of heat, after 

all the water is expell'd, and the maſs grown dry and ſcorch' d, there comes 

over a light, yellow liquor, leſs volatile than the water, and called by the 

name of ſpirit 3 having a ſtrong ſmell; and being ſo ſaline, as to raiſe an 

efferveſcence with acids : this ſpirit, being again diſtill'd by itſelf, affords: 

ſame fæces, which, when calcin'd and puriſy'd, yield a little fixed earth, 

perfectly of the ſame natute with the former. Whenee it is plain, that earth 
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crear d, the remaining matter afforty'the'GAI'd animal vils in & Sonfider- 


able quantity; which, being again diſtill'd by themſelves, leave a copious 
fixed carth at the bottom, like the diſtill'd vegetable oils above-men- 


tion'd: whence we ſee, theſe animal oils alſo are convertible into earth 


by a repeated diſtillation, till at length they remain of a ſubtile and almoſt 
7 . nature; being thus from their earth, which gave them 
ir 


: neſs, N e The e e ſalt, _— here 
riſes, -in together with the oils, and in part, ſeparately, them, 
Always acfirſt hol a copious oil, ker ray! mix'd, which by its viſcoſity 
fixes, detains, and-binds down the falt: for, as ſoon as all oil, is by 
the proper operation perfectly ſeparated, this ſalt immediately becomes 
totally volatile, and leaves no fæces behind it upon repeated diſtilla- 
tion: tho! it * leaves an indolent water at the bottom, after be- 
oft fire; for, this water adheres ſo to the ſalt, tho* in 


ntle ſublimation : nor can this water, ſcarce by any other means, be ſo far 
eparated from the ſalt. Whence Al the fixedneſs, which we find in native 


animal ſalts, ſeems wholly owing to native animal oil, whereby they are 
detained; whilſt this oil itſelf owes all its fixedneſs and tenacity to the earth 


combined therewith : this earth being the true cement, that binds down the 
animal ſalt, which would otherwiſe be too volatile. When by the violence 
of the fire, the former oils are driven over; there ariſes another, of a black, 
groſs, clammy, pitchy nature, which often fills the whole neck of the re- 
tort, and comes into the receiver, like rarify'd pitch. This 'oil is more 

nderous than all the liquors that came over before ; and upon' being re- 
Gille, leaves a copious earth in the retort, though urged: with ever fo 


violent a fire: and if the diſtillation be often repeated, the oil becomes hind, 


time more liquid, and conſtantly leaves a eh of earth behind. 
Thus upon re- diſtilling ſeveral pounds of the fetid oil of hartſhorn, in 
order to rectify it; after many repeated operations, I obtained a thin, pel- 
lucid, volatile oil; and a large quantity of black, unctuous, terreſtrial ſub- 


ſtance; which being burnt, with an open fire, afforded pure earth: whence 
I I was convinced, that this laſt groſs oil, tenacioully : ing to the earth, 
is made to riſe therewith by a violent fire; ſo, tho' this ſubſtance be called 


oil, yet a large part thereof is mere earth, that may be volatilized with oil, 


by a ſtrong heat; whilſt the peculiar properties of ſuch oils depend little 


upon the true oil itſelf, but chiefly upon earth, and the great degree of heat 


required to raiſe them : for, hence proceeds their ſuperior fixedneſs, tenacity, 


and weight; of all which they are deprived, when well purged of their 
earth. Whence again, we underſtand that earth is intimately, and almoſt in- 
ſeparably mixed with all animal oils; and that this admixture conſtantly 
hinders their volatility: for as oils volatilize earth in the fire; ſo earth mixed 
with oils, always leſſens their volatility; and, as volatile ſpirits are render- 
ed leſs volatile by oil; ſo volatile oils are rendered more fixed by earth. 
If the black fixed ſubſtance, that now remains behind in the retort, be for a 
long time urged with the utmoſt degree of heat, thick, ſhining, blue fumes 


will 


heat, at the bottom 'of water z it ſhould ſeem. to be rather. of an oily; 
bauen that go by the name of oils; and contains but very little earth. 
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che cya every where find, that the bodies of animals are, in many 


tables, obtained by burning, os. fixed; whereas, no 


bodies to generate new matter in the — 0 2 and earth, fit for fertilizing 


ed, continual afford freſh matter for fertilizing the carth. 
\ (1) Torendsr th earths of the ſubjets of and theoker principles be pero ſepara 


Deny of - Grüns 1 
wich liule Gery ſparks; which, cei 7 _ * 


d phoſp horus;z as We . e. . - 

in — . ge be called Kauid, This ph hoſphorys, if expoſed to the air, C 
burns with a conſumes and flies. away Lich a particular ſtench ; FELL. 
leaving a thick, it, 1 ſomewhat. terreſtrial 155 behind it. Whether _ 
is phoſphorus be W of the bre, or of an animal, or vegetable | - 

u or of all together, may be queſtioned; but if we 5 f 


than 5 in the air, never diſſolves in "as. and melts like wax, vich 


than n of a faline, . or earthy nature: though i it greatly differs from all other Wes ; 


13. The matter, remaining, in tke retort, after all theſe operations, ſtill con- The gl 
rinues black 3 but, if 5 80 taken out of the veſſel, and calcined in an e eg 
open fire, it becomes white, terreſtrial, and retains its priſtine figure, This even * wh 
hiſtory of animal, and vegetable earth,  ſhews us the great affinity there is be- 

twixt animals, and vegetables (4): and as they agree in ſo many reſpects, 
it is no wonder, that animals ſhould often conſiſt of mere vegetables, with 
the interpoſition of water, and the aſſiſtance of the concreting faculty; ac- 


vegetables; * Jin . difference berween them, con- 


acid. "Thi * — dal of the j Te ie of =O 5 | gel by the 
wers into an animal nature. Again, ts of molt vege- 
b. 4 1 alcaline file Bas 
ever been found Wfa burnin r he hodies of animals. Some vegetables, how- 
ever, contain a volatile that of animals: for inſtance, ſcurvy-graſs, LY „ 
muſtard, &c- Earth, or. oh. containing a copious, earth, ſeem to make, by - 
their mixture, the principle difference betwixt the fixedneſs of animal and - 
vegetable ſalt: whence it ſhould follow, that earth is leſs intimately, and | 
4 1 united with the oils and ſalts in animals, than in vegetables. ani 
N. When vegetables are perfectly putrefied, their nature id ſo changed Putreſaftion 
upon burning to afford no fixed. 12 65 falt z but all their falt is now age, - 
volatile as in animals: whence ara e earth is by no ion fo is 25a 2 
ſe from all the other principles of vegetables, as by putrefaction; 
which wonderfully: ſeparates and divides ihe, inc pes from one another ; 
A the ARIA form of the ſubject, and rendering the principles of 
animals and vegetables nearly the ſame. And thus putrefaRion diſpoſes their 


the ground; ſu lying nREW -  yogetables porting animals: whence, | - 
all putrefied Los make excellent manure ; wo all animals, when Putreſi- _— 


15. 


er-nt kingdoms nu alike, the _ from the terreſtrial one, . — calcination, re- 


tion ma be II FER * exactneſs . in water, Ge. N „ 5 4 
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not be diſtinguiſhed from that procured by the. abo 
from vegetables : and may therefore be uſed in all kinds of experiments; for 
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of | pane 6 into alcohol; but docs not thus' convert all t 
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to powder, afford a pure earth, clear of all oil and ſalt ; ſo that it can- 
ve mentioned operations 


the ſame, purpoſes, And hence, we learn the natäre of elementary earth, 
which enters as a principle into the compoſition of 'animals aid vegetables; 
in both which the earth ſeems to be the ſame, without any confiderable 


difference: for, teſts may be made as well from the wall d aſhes of vegera- 
bles, as from the pureſt earth of animals, whether it be of fiſh, birds, beaſts. 
or their horns,  hoofs, fleſh, Cc. (e). This earth, therefore, has th 

ſame uſe both in animals and vegetables; and affords to both their ſolid fur. 
port, or a firm baſis for their other elements; all which are united to this 


8 


earth, in order to be fixed, detained and formed into particular bodies: tor 


it is the earth alone, that gives to each its form; and if deprived thereof 
the other principles fall into an uninformed mafs, or become unconnected. 
volatile, . looſe, and ſhatter'd: the earth being the band of union, that holds. 
ranges and aſſociates the other parts together; and making one body xe, 
the whole, enables it to perſevere and reſiſt the air, the water, the fan and 
a certain degree of heat, without falling afunder ; tho? "itſelf requires the 
aſſiſtance of water, or oil, as a cement to connect its own looſe particles 
together into a ſolid masses. NENT en inte 
We next proceed to enquire after this earth in foſſils; and Grit; in 


17. 

; folnl falts. If nitre, ſal-gem, ſea-ſalt, or any other püre, native minerz 
ſalts be diſſolved in fair water, and long digeſted in cloſe veſſels, they” oo 
let fall an earth, not ſoluble in water: if the liquor'be'now poured off clear, 
evaporated to a pellicle, and ſet in a quiet, cool place, it will ' ſhoot” into pure 


ſaline cryſtals, of a determinate figure, peculiar to each falt. And, if the re- 
maining x; 5 be poured off from the ſalt ſo ſhot, and evaporated as be- 
fare, it will thus afford ſaline ſhoots, tho? leſs pure than the former. By 


repeating this operation till no more ſalt will ſhoot,” an tindttious' faline li. 


quot remains behind which, When dried ftrongly,' (for it grows dry with 


1 


difficulty) affords ſome earth, that eaſily relents in the air, into an auſtere 
liquor. In cach of theſe operations a little pure earth is always procured ; 
which at length amounts to a confiderable proportion, though the ſalt were 
a pure foſſil one: and if the ſolution and cryſtallization be often repeated, 
all the ſalt becomes volatile, and ' vaniſhes inſenſibly into the air, leaving a 
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Na as (get fy'd by a ſecond diſtillat 

this ſalt, being rectify'd by a ſecond diſtillation, leaves a yellow: ſubſtance 
ſpirits, thus prepared, and deprired of all their earth, are ſo volatile, as in 

the open air, continually to g0 off in light fumes, that can ſcarce be con- „ 


fined ; as. we fee in ſtrong aqua-fortis, ſpirit of nitre, and ſpirit of ſalt. 
Hence it might be ſuſpected that all the acid falts above-mentioned, | are 
highly volatile, or would not naturally reſt in our air, was it not for the © 
earth that fixes their volatility, by cloſely adhering to them: arid therefore, | 
that all ſimple, acid, and alcaline ſalts are conſtantly volatile, when pure 3 
and always fixed, when united with earth. But before chis concluſion! can | + 
be made, we muſt conſider, that oil of vitriol, and oleum ſulphuris per. _ 
campanam, remain fixed in five hundred and ſixty degrees of heat; tho“ 
before rendered pellucid and freed from their faces by repeated diſtillation. 
This indeed may proceed from the intimate mixture of ſome other body 
along with theſe acids, or a body either of a metallic or à terreſtrial na- 
ture, ſo as not to be eaſil ſeparated ; ſince in the diſtillation; theſe acids 
fill the receiyer with a very volatile fume, which flies ſwiftly into the air. 
and proves a noxious vapour, when any crack, by accident, happens to the 
diſtilling veſſels. 2 we muſt conſider that the moſt volatile acid ſalts, 
united with the moſt volatile alcali, turn to a compound half. fired ſalt; _—_ 
and this, without the aſſiſtance of any fixed earth. On the'other hand, aum 9 
by ſolution and filtration, as above, becomes more volatile, and affords a 5 — 
copious earth; yet if afterwards diſtilled,” it affords a volatile noxious ſpirit, 43 
and leaves much calcarious earth behind. With this view, I have diſſolved + „ 
vitriol in water, digeſted the ſolution, and thus obtained a very large pro- | = 
portion of yellow ochre: and upon repeating the proceſs of ſolution, cryſtal- ' 
Treat and 1 e ſeveral times over, the gteateſt part of the vitriol i 
was turned to this yellow calx ; whilſt another part fle w off into the air, = 
leaving only a thick auſtere unctuous liquor behind. The ochre thus obtained, EE 
is not proper elementary earth, but N rather to the calx of iron; - 
for tho? in other reſpects this analyſis. of vitriol reſembles the preceding opera. = 
tion: yet the calx thus obtained turns to iron in a ſtrong fire; or to copper, = 
il the vitriol were blue. Whence it cannot be inferred, that earth enters the 30 
compoſition, of theſe metals: nor do 1 remember to have ever procured true 
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earth from any metal: what is eſteemed ſo being convertible. it 
which ſhews it is of a metallic rather than a terreſtrial nature. Fo 
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From foil. 20. The liquid foflil fulphurs, as a/þbelium, bitumen, naphtha, petroleum, 
end folid fal- gre. upon burning, afford black and 9 wy and ſmoke; 1d when Sog. 
Phurs. ſumed, leave ſome what earthy behind them, which by farther calcination 


turns to a calx, from whence, pure earth may be obtained, like that of ani- 


mals, 1 and the falige foflls. So, if brimſtone be ſublimed in 
cloſe vellcls, it leaves an earth at the bottom; but ſcarce | any. at afl, if 


the ſublimation be repeated : and if Pure ſulphur be müed with an, equal 
quantity of fixed alkaline. ſalt, by melting over the fire, and be then en- 
F poſed to the air, it runs into a liquor, which lets fall a conſiderable propor- 
YZ 5 tion of true earth to the bottom; and this earth ma be owing to the alkalj. 
* But, on the other hand, we are to remember, that the oil, which by mixing 


J | with the foſſil acid, makes ſulphur, | contains much earth: whence alſo it is pro- 
_— bable, that this earth may. be thus regenerated in the reſolution of the ſulphur. 
Whether 21. The antient chemifts ſuppoſed metals thiefly conſiſted. of quickſilver, 
ert be cen- and another principle, which rendered it. malleable, and that theſe two were 
| OO the only principles of gold and filver in particular; whilſt in the other me- 
mus, there was beſides added a certain unctuous inflammable matter, 
in their firſt formation: but the moderns, from their own experiments, eve- 
ry where ſpeak of earth, in the reſolution. and n of metals, as a 
vitrifiable ſubſtance, affording a firm baſis, to metals; tho I conceive the 
earth, they here mean, is not our elementary earth, which I never could 
abtain from metals (g). e 
4 If quickſilver, in its native form, as it comes from the mines, be ſtrain- 
ae ed thro? leather, it ſeems to leave a little earth behind; and if now diſtilled 
in a clean glaſs retort, it leaves but little fœces, inconſiderable in weight, and 
ſcarce deſerving the name of earth, in the ſenſe we have above defined it. 
If quickſilver, thus purified by diſtillation, be put into a ſtrong veſſel of green 
3 : glaſs, well ſtopped down, and ſhook for a long time, as it may commodious- 
1 ly be, yr faſtening it to the fails of a wind-mill, a large part of the .quick- 
bs „ ſilver will thus at ſength be changed, without any addition, into a grey or 
= black heavy fine dry powder; which is an admirable remedy in caſe of 
malignant ulcers, and, as ſome imagine, undiſſolvable in any liquor. From 
this curious experiment, performed by M. Homberg, ſome have imagined 
that true earth is thus generated from the body of pure mercury, by bare 
mechanical motion z whilſt others rather judge the quickſilver in this experi- 
ment depoſites the terreſtrial part, which nature added in its compoſition ; 
fo that the mercury, purifed by this ſeparation from its indolent earth, was 
expected to become more active, and fit for the purpoſes of alchemy, as be- 
ing the mercury of the philoſophers; but this powder is not . 
7. 8 1 1 V 
The calces of metals are ſomething ve - excellent Mr. Beyle, with - probability, 
ry , erent from pure, elementary earth, tho' ſhews them ** the 1 metals, 
„ | probably united with a proportion thereof. and has frequently reduced them back from 
- : "Theſe are very apt, per e, er with a ve- this their diſguiſed fate, to chat which is na- 
hement heat to return to metal again, or elſe tural to them, See bis Diſcourſe upon fire and | 
to ru into glaſs ; which is not the property EL Flame, e Lhe e 
of pute virgin earth, devoid of ſalts. The : 


* 


— 


quickſilver again. I have long operated upon this ſubject; and find it ex- 


tremely hard to diſcover earth in mercury; but as caſy to learn, 


ſelf remains real mercury at the bottom. 


more of this powder; tho the 


; hard cury's but a that iemay. 
change it ſelf into a thouſand forms, and impoſe upon the unwary, whilſt it 


> "5a 
4 * 


3. Neither is earth to becaſily found in the other metals, all whoſe calces vrt. 


are of z metallic gature; for, tho' they may be inſipid, ſcentleſs, pulverables gi, 
and light 3 yet, if mixed with: flux-powders and melted in the fire, they re." 


cover their metallic form: whence they can by no means be reputed earth; 
otherwiſe it would thus be eaſy to convert earth into metals. And again, 
when metals are thus calcined, they may by the fire, with the addition of 


other bodies, be changed into glaſs; which is not the property of ſimple. 
* = 


earth. It muſt however be acknowledged, that the impure metal | 
cially iron, may, by an artificial analyſis, be brought to afford ſomething ap- 
proaching to an earthy nature; tho' this is ſmall in quantity, and not true 


24. Upon thi 


WD 


afion, I will relate the ſucceſs ofthe pains I have for a long fe, of me- 


time beſtowed upon the examination of metals. If gold, filver, copper,” eee 


tin, or lead, be prepared aſter a certain. ſimple manner, and exactly mixed?” —_— 8 


with pure quickſilver, ſo as to be thoroughly diſſolved, then long digeſted, 
and laſtly well ground together; the mixture, thus treated, will afford a 


quantity of very black, fine, inſipid, ſcentleſs powder, like that obtained — 


mereury; and this powder being waſhed away by water, the metallic maſs 


will be left pure: which, being treated again in the ſame manner, affords 


| We be repeated for years, as I have of- 
ten tried. If this proceſs had performed by thoſe who aſſert earth to 
be contained in metals, they would probably produce it as a demonſtra- 
tion; but I, who have hitherto in vain endeavoured to finiſh theſe experi- 
ments, muſt acknowledge, that the powder ſo procured is not earth, but an 
extraordinay metallic production of admirable properties, richly deſerving to 


be enquired into; for, tho“ ſcarce any true earth can poſſibly be obtained from 


this metallic powder, yet many qther very unexpected things may. When 


I carefully recolle& the experiments I have upon this ſubject, I durſt 


almoſt affirm, that gold, ſilver and quickſilver, naturally contain no earth; 


but are of ſuch a nature, that tho? divided into their leaſt poſſible particles, 85 


they conſtantly remain fuſible and malleable. I can ſay of gold, that by 


means of foſũl acids, I have brought it into a liquor; that 1 have formed ir 


into a ſoft paſte; that 1 have ſeveral ways reduced it to a calx; that it may 


eaſily be turned into a volatile purple oil, changed into a butyraceous ſubſtance, 


converted to glaſs, and made to reſemble earth; yet it always, by reduction, 


returned to the fame unchanged gold, neither increaſed nor diminiſnhed in 


weight, or any other property. I have diſtilled gold with quickſilver, an 


incredible number of times over, but always found the ſame gold behind; 
and have conſtantly had the like ſucceſs with quickſilyer, Whence I cannut 


I but 


earth, nor a principle of native mercury 4 as appears by. calcining it; in DE 
which operation it undergoes ſeveral ſucceſſive changes of -colour ; — again | 

from its highly medicinal virtues: in ulcerated cancers. But farther, this 

powder is diſſolvable in ſeveral menſtruums, and may be reduced to true 


— 


486 25. They 2 Camiersy. 
but have a high veneration for the ancient alchemiſts, ho plainly aſſert, 
that gold and filver proceed from nothing but pure wp pick and a conden- 
fingſulphur ; whilſt the other 2 are formed __ pre eee and 
f a2 ſculer ſulphur, differently combined. 
8. 25. From the preceding hiſtory of earth, we may draw the following 
— F "concluſions: (.) That the Fame ſimple elementary earth contributes as 4 
cConſtituent principle, to form the particular corporeal fabric of animals, ve- 
getables, and ſome foſſils of a leſs permanent and leſs ſimple nature; and in 
them all, ſerves as a firm baſis to their form: whilſt it unites the other 
Affmilation principles to itſelf, and to one another, ſo us to conſtitute one ne 
and propaga- individual; at the ſame time, and by the ſame means, fixing and detaini 
er owing te ther particles, of themſelves too volatile, and keeping them from flying off; 10 | 
varth. as to perſerve the duration of the individual for ſome time, both in the E 
and every pa part; whence the texture of theſe bodies is not eaſily or quickly 
diſſolved by the natural action of the air, water, fire, or their ,own juices. 
And hence the property of aſſimilating other ſubſtances into the nature of 
every body that receives nutriment, and conſequently, the ſeminal property 
of producing their like, is principally owing to the efficacy of this earth, in 
conſtituting the N ſtructure of each individual: for theſe properties no 
longer remain after the particular texture, Aer rn upon the 
+144. ..,. Earth, is deſtroyed or wanting in any body. 
Badies Levine 26. (2.) And hence all thoſe bodies, Which have the fame earth for their | 
the /ame principle, remarkably agree with one another in this reſpect ; and generally alſo 
earth, 
"-1/3]- i in their other concurring principles. Thus all animals agree, in many re- 
each other, ſpects, with each other; ſo likewiſe do all vegetables. The principles of ani - 
mals are daily changed into the ſubſtance of vegetables; and the bodies of 2 
nimals, on the other hand, are conſtantly nouriſhed and ſupported by v 
tables, taken in as food, and aſſimilated and the ſame holds. e Likewiſe | 
veral ſalts, having the are earth thus nitre and ſea-falt, which contain thi 
_ ſame earth, are not remote from the nature of our bodies; and hence fixed _ 
alkalies, taken in a ſmall quantity, are eaſily changed into our ſubſtance : for, 
if uſed by a perſon in health, at due diſtances of time, they loſe their own 
fixed nature in the body, and manifeſt no fixed falt in the urine : whence we 
ſee thoſe bodies which have this ſame. 1175 for their F are cally 
| changed into one another. 
Tron nearer to 27. (3.) Thus iron, which of all the en approaches the neare to the | 
earth than o- nature of vegetable and animal earth, is the moſt intimately received by the 
ther metal. bodies of vegetables and animals, ſo as rhaps to. be digeſtible therein ; 
- "whence it becomes an admirable and almolt i innocent medicine: whereas the 
other metals work with violence, as having not this earth, | but quick- 
ſilver for their baſis; whence they appear to be unchangeable or uodigeRtible 
in animals or vegetables, and ſeem either foreign or noxious: to the bo- 
dy: ſo that if they ſometimes do ſervice in obſtinate diſtempers, not to be 
effected by other means, Jet in e de 25 ann. to ial 8 
l by! we vital 18 HE „ 
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28. (4.) If therefore there was to be no ſuch thing as earth or quickſil- Tara .] 
ver in nature, perhaps all the bodies we know would be only volatile, move- #*fver 
able particles, or floating atoms, o ſubtile as not to, be cognizable. by ouf , 
ſenſes. Thus the alchemiſts affirm, that the metallic ſulphur, before it Gxes bodies, 7 | 
mercury, and is fixed by it, is of all bodies the moſt volatile and fubtile: e 
and that the like holds of other bodies, with reſpect to the fixing earth, has 1 

29. (5.) Earth affords us the principal inſtruments and veſſels employed in Cheniea | 
chemiſtry; for all glaſs contains much true terreſtrial matter, united to the Uſe one 15 
fixed alkaline ſalt; and therefore owes its origin to earth. As for earthen 
veſſels, china, chalk, Sc. tis plain they chiefly conſiſt of eartn. f 


EC F 


30. (6.) Again, pure earth, if mixed in a large proportion with fixed Earth fixes 
 falts, prevents them from melting in a violent fire, as they would otherwiſe/*#-- 
do, and at the fame time renders them volatile: thus pure ſalt of tartar. melts 
in a ſtrong fire, and long remains fixed therein, excepting that it runs thro? the 
pores of the crucible; but, if well mixed with thrice: its weight of pure 1 
earth, or calcined bone, it does not melt, but ſoon flies off: ſo likewiſe nitre 4 
and ſea-ſalt, ſeparately committed to a ſtrong fire, flow and remain fixed, e- 2 
ſpecially ſea-falt z but, if mixed with earth, they do not melt, but become 
yolatile, and change into acid ſpirits. | „ 
31. (7. ) Pure earth is alſo of principal uſe in rectifying the volatile ſalts of Purifes wola- 
animals or vegetables, and perfectly freeing them from the oil which is apt te- „alli. 
naciouſly to adhere therein, and foul them. The way is, to mix the earth - 
with theſe ſalts, rendered impure by the adheſion of empyreumatic oils, and 
gently ſublime them; whereby they riſe perfectly white, and depoſit all their 
oil in the earth: a ſeparation that could not otherwiſe be ſo eaſily made. And | h 
the purer, the drier the earth is, and the larger proportion it is uſed in, the : FL 
more perfecily this operation ſucceeds z eſpecially if the ſubliming veſſel be | me 
tall, and the fire gentle: which contrivance was formerly kept as a great 
ſera 5355; 22% 8 „„ 
32. (8.) The intermixture of this earth produces ſuch a change in many Cf in a1. 
bolies, as to deprive them of that flatulency' which cauſes them 0 rarify and lations 
ſwell in diſtillation, and thus come over into the receiver, ſo as to fruſtrate 
the operation; as is the caſe in honey, wax, Sc. if diſtilled alone: but, if 
mixed with a proper quantity. of earth, which breaks the tenacity of their 
rts, and ſets them farther aſunder, they are commodiouſly fitted for diftil- - 


— 


ation. And this holds not only of ſuch viſcous bodies as honey and wax, but 1 
alſo of blood, eggs, urine, Sc. towards the end of the operation, when the | - 
more volatile part is come over, and the remaining part comes to be urged + 


with a ſtrong fire; whereby the whole maſs, now grown of a pitchy nature, 
is apt to expand, riſe at once into the neck. of the retort, block it up, and 

| burſt the veſſels in a dangerous manner: which may be prevented by throw- 
ing an earthy powder upon the matter thus to be treated; whence the ad- 
dition of earth is of great uſe in the making of phoſphorus from inſpiſſated 
urine, with the utmoſt violence of fire. „ | 
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dies compoſed of them. 
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33: (9.) What is here aid of element earth, cannoe be applied to com- 


mon ſand, which many unjuſtly take for earth. Sand appears, 2 
microſcope, to be ſmall tranſparent cryſtals, . and of very 
different figures; and with fixed alkali turns to glaſs in the fire: by 
means of ſand, water gains a paſſage thro' the interſtices of the ſoil, in 
order to its fertilization; whence, without this intermixture of ſand, the ſoil 


woul ſoon become of a ſtony hardneſs, for want of water. 80 likewiſe 
boles, and the medicinal earths are compounded bodies, and not the elemen- 


tary earth we here ſpeak of: tis plain they often contain ſomething unctuous, 
ſaline, aſtringent, aluminous, or vitriolic, whereon their reſpective virtues 


depend. When water and fire have exterted their utmoſt action upon theſe 
boles, they 1 nearer to true earth; and at the ſame time loſe their 


medicinal qualities, Much lefs are we to imagine common earth, or the 
ground we tread on, to be our chemical or elementary earth; whilſt that is ſo 


' mixed a body as to contain clays, boles, ſand, ſtones, water, air, oils, ſalts, 
and the principles of diſſolved animals and bles, all wonderfully mix- 


* 
1 


ed together; whence we take it for a chaos of all the elementa, and all the bo- 
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| ſtruums act, di erently, from the o 


Helmont writes, that in thoſe ſolutions performed by 4 alca 
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7 Ep 5 Nick now to another par abs bullet; 3 for 1 con- 7, 
red the four firſt inſtruments of art and nature, we muſt 
come toa fifth, which is reckoned almoſt peculiarto chemiſtry; 


be that wherein chemiſts place their chiefeſt excellent; and wherets! they . 


aſcri the greateſt effects of their art; viz. menſtruus. 

2. The Nr is a barbarous term; and denotes a body, Which, when arti- Morfrrans 
ficially applied to another, divides it ſubtily; ſo that the particles of the ſol, %] 
vent remain throughly.intermixed among thofe of the ſolyend. This de- 1 5 
finition I principally admit, to accurately the manner wherein men- 

r ſolutions of bodies, which chiefly hap- 
Pen i in a mechanical manner; where the. ſolvent. recedes from the folvend, 

and is not reciprocally. diſſolyed thereby: ſo that, after the ſolution, they 
ſeparate from each other, according to their different ſpecific gravities. - 

The reaſon why this ſolvent was called a menſtruum, is, becauſe the che- te reaſon of 
11 in its application to the ſolvent, firſt uſed a moderate fire, for a phi- be rm. 
loſophical month, or forty days; and hence called the ſolvend a menſtrual 755 
ſolvent, and at length barely a, menſtruum. 

4. It is therefore the property of a menſtruum, hate it elf qually diflol- Property ifs a 


ved, at the time it diſſolves the ſolvend. And this property. obtains in all nn, 


ſolutions: performed by the means of menſtruums: but when the ſolution is 
perfected, it may happen, that the ſolvent and ſolvend ſhall ſe __— And 
ſt, the ſol- 
vent and ſolvend ſeparate into two diſtinct parcels, the one reſting npon 
the other; but otherwiſe, this ſe ration is Cldom f found in ſolutions. The 
divided parts therefore of the { vent, mult inſinuate themſelves amongthe 
parts of the ſolvend, ſo as to divide and diſſolve the body: and hence it ap- 
pears, that this action of menſtruums differs from all mechanical ſeparations, 


where the dividing inſtrument remains entire and whole, both in the act of 


ſeparation, and afterwards; as we Sac, ſee in the caſe of a knife, word, ſaw, 
piercer, Sc. for all theſe inſtruments, whilſt they divide, are not themſelves di: 
vided, but remain almoſt the ſame as before.. However, to conſider the mat; 


e there may be room to On that the ſingle * of a men- 
R r ſtruum 


* 


1 The Meg of nur 15 
„ ſtruum act, in ſolution, like the above-mentioned mechanical inſtruments; 


" 


in which caſe, each particle of a ſolvent would have gon 701" ſize, agure, F 
0 far 


hardneſs and gravity, and act by theſe properties, which may be 


ſo ſmall as to be inviſible; and muſt therefore be fluid in the action: and, 


at the inſtant when the diſſolution is performed, the ſolvend alſo muſt be 


called mechanical. And here it will always be found, that every menſtuum, 
whilſt it diſſolves, and becauſe it diſſolves, is neceſſarily divided into particles 


di.iſſolved into a fluid; and conſequently, in the time of ſolution, the ſalvent 


and ſolvend become one fluid. 


- 


Menflruum 5: We muſt alſo obſerve, that many menſtruums, before they act as "TA 7 


divided. vents, are hard and conſiſtent bodies; and, fo long as they remain in this 


form, cannot act as ſolvents: but the cuſtom has however obtained, of 

iving them the name of menſtruums. Whence the chemiſts of all times 

2 aid. that ſome menſtruums are ſolid. and others fluid; and this di- 

viſion may be eſteemed juſt, according to the diſtinction above delivered. 

1. tuothedly 6. Therefore, (1. ) the dry and ſolid menſtruums may be again divided into 


8 before their claſſes; the firſt whereof we make the ſix metals; gold, lead, ſilver, cop- 
. per, iron, and tin; which, when cold, are hard and folid, but act upon one 

another after being fuſed in the fire: whence they may be intimately mix; 
+ ed, ſo as to make an apparently hymogeneous: maſs; every particle wherec 


r . 
be mixed, in a ſtrong fire, with an ounce of gold, a maſs d 


_ ounces of ſilver Ong d, a ma 
eleven ounces'will thence be obtained; a grain whereof being given to an aſ- 


lo 


ſay- maſter, he will report that it contains one eleventh part gold, and 


ten parts ſilver. Another thing ſtill more remarkable is, that it ſhould 
be- poſſible, by this means, to divide gold ad infiritum : for if a hundred 


thouſand parts of melted filver were mixed, in the fire, with one of gold, and 


* - * 


the leaſt particle of the whole maſs be examined by an aſtay- maſter, as above, 


the event will be the ſame : which ſhews the wonderful property metals have 


to divide one another by fuſion. Thus we fee, that the leaſt particle of gold 


may be expanded thro an immenſe maſs of filver, fo that every the leaſt 
aſſignable particle of the ſilver ſhall always contain a e e particle 
of gold; and this, whilſt the particle of gold remains unch 


metals were e ee and find ſomething in them that wi 


remain incomprehenſt 


auc This, 1 old remains unchanged amongft tlie 
unaltered parts of the ſilver. Hence we iy learn, with what 7 g 

int at will for ever 
to men. Perhaps it is with regard to this property, 


ihat the chemiſts ſo often. repeat, that metals can only be opened by metals; 


that nothing but one metal can intimately enter and mix with another; 
and that the inner mercurial part of metals is a thing of infinite ſubtility, 


and always the Tame. (2.) The ſecond claſs of ſolid menſtruums ate ſemi- 


metals; ſuch as antimony, biſmuth, cinnabar, marcaſjtes, and Zink; which 
alſo, like metals, melt in the fire, and mix and divide one another to a ſur- 


prizing degree. They may alſo be thus mixed with metals in the ſame man- 


ner; cinnabar, indeed, with more difficulty, the reſt With leſs: but when 


thus mixed with metals, the metals remain no wr malleable, fo. that they 


may be eaſily reducedto powder, tho? eyer ſo ductiſe before; and this happens 


even in the leaſt paricle of mer !: n ch : anocher fee 
f. 
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In the next place, come all the dry ſalts z as alum, bora, vitre, fal-arnmo- = « 
niac, ſea-ſalt, vitriol, fixed alkali, and mercury-ſublimate; for. all theſe, . 
| when actuated by the fire, or fuſed, have wonderful effects as ſolvents, and 


often ſuch as cannot otherwiſe be obtained. They are alſo ſubtily divided by 


the fire z and intimately mix, not only with one another, but alfo with me- 


tals, ſemi - metals, and other things. *(4.) In the fourth place, come hard, 


83. But there are numerous menſtruums that have a liquid form before 


chemiſtry; as vinegar, water, ſaline, acid, alkaline, and compound ſpirits, 
1 alkaline oils' ger deliquium, 8ec. And as all theſe are Wade Nr action is 


foſſil, ſulphureous bodies; ſuch as ſulphur-vivum, common brimſtone, arſe- 
nic, orpiment, and cobalt; which manifeſt a wonderful property in the fire, 
and thus mix with one another, and with other bodies; and have ſuch parti- 
cular effects as ſolvents, that the like can ſcarce be produced by any other 
means. (55. ) In the laſt place, we reckon thoſe foil ies, which the refi- * 
ners call cements ; and which conſiſt of ſales, ſulphurs, and brick, reduced 
to dry powders, and ſtrowed betwixt plates of metal, in order to raiſe their 
colour, or ſeparate one metal from another. Eid 8 


7. There are ſome menſtruums, which bein left to themſelves, after ha- 2. 


ving performed the ſolution, concrete into à hard maſs, that appears of a 2% after Ii. 
ſimple uniform nature. And this apparent ſimplicity is often ſo great, that "_ 4 
the maſs ſeems pure, tho made up of various things. If lead be melted 

at the fire, and mixed with melted tin, they unite as water with water, or 


mercury with mercury; and this holds in whatever proportion theſe two me- 8 
tals are mixed. When the mixture is viewed fluid in the crucible, nb differ- 

ence appears; and when cold, they make but one homogeneous, ſimple, ſoo 
lid maſs : the caſe is alſo the ſame in all the metals, and in ſome of the 


ſemi· metals before enumerated. Thus, if a pound of tin be melted in the 


fire, and a ſcruple of regulus of antimony be added thereto, the maſs, when | 
cold, will appear uniform; but become in every part ſb brittle, that the leaſt . 


particle thereof will not be found to have the natural malleability of tin: and 
in every the leaſt particle of the maſs, a proportion of the antimony will always 
be found. So fixed alkali unites with ſand in the fire: and there are numerous 


examples to the ſame purpoſe; in all which the ſolvent and the ſolvend 
are mixed in their fmalleſt particles, and concrete together, ſo as to afford a 


new body, wherein no one could difcover that different parts were concre- . 


ted together, unleſs he knew the origin of the maſs, or by other experiments 


reſolved it into its component parts. So ſulphar and mErcury, by being ground 
together, turn to a black and dry powder; which being ſublimed by 1 Bs 
fire, makes an apparent fimple body, called cinnabar. We mult alſo ob- 


ſerve, that many fluid ſolvents intimately diffolve ſome ſolid maſſes ; and 
when the ſolution is over, become a hard, and, in ſome caſes, a dry 
body. Thus, not again to mention the caſe of mercury and ſulphur, we ſee 


that almoſt all the menſtruums of metals unite with their reſpective metals „ 


into ſolid vitriols; and thus art. diſtilled vinegar, when it has diſſolved 
ſhells, chalk and ftony matters, fe | | 
with the bodies it diſſolves, forms a dry and hard mals.” 


parates from its water, and, together 


2 ; ( }) 5 A: 
they act as ſolvents ;_ ſuch are All thoſe commonly called menſtruums in Paid Drs s 
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4.) 
Fluid after 
ſolution. 


dried; whence many have imagined theſe ſolutions to be fixed metallic oils, 


where more evident than in the diſſolution of fi1 | 
mercury; for when theſe are properly mixed, they make a ſoft paſte, which 


* 
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ſhops, 


action of ſolution is over, and remain ſo Ang with the ſolvent. This is no 


may be diluted indefinitely by the addition of more mercury: but to make 


the eaſier underſtood z as being common, and what. we daily ſee iu the 
9. In the laſt place, there are menſtruums which become liquid after their 
of five of the metals with ſimple 


this amalgam hard again, there is ſcarce any known method among the che: 
miſts ; he that can do it, will be an excellent, and perhaps a rich artilt:; but 
the taſk is difficult. Moreover, all the liquid acids, after having dif- 
ſolved metals in a large proportion, long remain moiſt, and cannot eaſily be 


and in vain ſought great ſecrets therein: tho? it is no more than a way of 


collecting acid ſalts in a large quantity about metals. But there are nume ; 


need dwell no longer upon this point. 


1 


The action of 10. By conſidering theſe different kinds of menſtruums, it is eaſy toobſerve, 


menſiruums, 


„„ 


Further con- 


fidered. 


Thi: ation de- 

pends kk 
a . 

1 and fol- 

vend. 


that many of them united bodies, as well as ſeparte them inte minute parts 
for we frequently find, that the particles of a menſtruum, after by their ac- 
tion they have diſſolved the folvend, preſently. join with the particles 
thereof, ſo as to produce a new compound, often very different from 


the nature of the ſimple reſolved body. We . mult; however, allow, 


that the parts of the ſolvent, after its concretion, no. longer touch one ano- 


ther; but are ſeparated by the interpoſition of the particles of the matter di- 


ſolved. Again, the ſeparating particles, which before conſtituted the ſolvend, 


1 


are now ſeparated from each other, by the interpoſition of the particles of the 


ſolvent every where between them. For this diviſion, ſeparation and new 
concretion of heterogeneous parts, there ariſes a great number of new bo- 
dies by the means of menſtruums. But this happens ſo much the more re- 
markably, when only certain parts of the ſolvent and ſolvend are united; 
whilſt, by the ſame action, others are rejected in this new concretion, and 
appear in another form. . * 


92 ö TCT IR: 1 . wo 2 1 8 
11. Hence therefore it is plain, that the parts of menſtruums apply them- 


ſelves to the parts of the ſolvend; and that this union principally happens at 


the time the ſolution is performed: whence a certain cauſe is here required to 


make the particles of the ſolvent fly from one another, and approach the par- 


ticles of the ſolvend, rather than remain in their former ſituation. And the like 


cauſe ſeems to be required, to make the particles of the ſolvend, now ſeparated 


by the action of the ſolvend, remain united with the parts of the menſtruum that 


made the ſolution; rather than, after the ſolution is made, to ſuffer the diſſolving 


and diſſolved particles to unite, by the affinity. of their own' nature, into ho- 


mogeneous bodies. This deſerves to be carefully conſidered, and remembred. 


12. And here, whatever the cauſe is, it muſt be ſought as well in the ſol- 


vend, as in the ſolvent; for the action is reciprocal. Thus, whilſt agua- 


regia diſſolves thrice its weight of gold into a yellow liquor, the parts o the 


diſſolved gold remain united with thoſe of the agu gi; ſo that the p 
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tberkin 3 ee there muſt e 56 4 E . 
power between each: particle of the gaſd and ag. regia, whereby they mu 
e n, embrace, and detain each other; ot Erwwee ide particles of 
che gold would fall to the bottom, the ſaline particles veſf thereon 
dlink, e ac the water float ſeparate over them both: nal they all three, | 
tho? ſo. different, unite together in the form of one \fimplecyniferm liquor!” ts: 
14. H we were to deduce the cauſe from ſimilitude of ſubſtance; ace oe. . 
of diſſolütion, ſo far as ix is -hitherto; known; ſeems to be performed by acer. # attration, 
rain pom: with vrhich the parts of the menſtruum endeavour to attract the bar 8 | 3 
diſſolved parts, rather than to repel them. We are not therefore to imagine _ 
this is a mechanical action, or an unfriendly commotion; but rather an ap · „ 
Rau -of union. This, 1 n ſeems paradoxical; but the phænomena of 
lution appear on its lide. 7 us, let any eben ſolution be conſidered ; 
and the agitation, heat, hiſſing Lenne and tumult will be found to continue no 
longer than till all the parts 2 the ſolvend are gg with thoſe of the ſol 
vent.; at which inſtant there enſues a perfect qui e appears 
upon throwing a piece of iron into Wralk 9 5 , | 
I We muſt not omit to obſerve, that the whole Goivent! never act at once 7h: ai 
on the Whole ſolvend för onty"thoſe: Partiples of the ſolyent which r 1 
ſome others of the ſoluend, firſt act i in diſſolving and theſe being ſepara 
ted, freſh particles of the menſtruum e Welden te e of the Tos: 
vend, and act thereon. : | 435 
16. Therefore, partof the e eee acts: upon that part of A. boch which „ 3 
it ſtrikes off and ſeparates: but whilſt this ſeparation is performed, there = 
every where: be a greater motion in the menſtruum, on acrount of a ' il 
the conflict made in the ſeparation ; and; by means hereof,” the other 5 ä 
parts of the menſtruum are agitated, and PT: to other N of” the wt -' 
vend that where not before diſſolved.” $59 14341 | _ - == 
16. And tho' this agitation be an effective cauſe of folotions) yet: nee increaſed. 
another which alſo promotes the action, 'viz. fire. What would' be the caſt n fre. 
where this is perfectly wanting, no one can ſay; for it is impoſſible to . I 
clude fire from any place, as was ſhewn above: but we certainly know! 1 1 
that fire excites, promotes, and increaſes the action of menſtruums: for „ "= 
in extreme cold, ſolutions” are either not made at all, or OT. \ but abe | 4 
ſoon: performed with the aſſiſtance of heat. 8 = 
17. But here, again, ſome menſtruums require a | ſtrong heat to Wade them Different beat = 
act, as we ſee in mercury. before it will diſſolve metals; and ſome a ſmaller,” 22 none h * | 
as we ſec in ſal. ammoniac, ſea-falt, and ſalt of tartar, which eaſily dillolve in „%, 
water, And ſome menſtruums act with a . heat';. Hag __ thei 
diſſolvin er, or even acquire a power of coagulating, a i 
Thus, Rm — Tune ms cane 1 0 W oo water ec. E 5 | 1 
1 er tt en | OW = 
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diſſolves many bodies, jcins the actions of other things with its own, and thun 
acts in conjunction. In all theſe reſpeRs, therefore, heat increaſes the diſſobving 
pom of menſtruums, and cauſes them to act more advantageouſly ; whence * 
t 


often becomes a neceſſary condition. In moſt caſes, alſo, heat is uſually 


— » 


2 


increaſed ſucceſſively, during the ſolution; which is thereby the better per- 


formed, and commonly found to proceed the faſter, as the heat increaſes. 


And even the action of thoſe menſtruumes is increaſed by heat, which gene- 


rate a great degree of cold in the ſolution ; as we ſee upon putting ſal· ammo- 


niac into 


fi ＋ ' ,: 3 1 2 "3 - EY 2 < : 
water: for in this caſey if the water be warm, the ſalt d the 
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The aftion of 1, TT HE. changes es wrought upon bodies by the diſſolving pow wer of men 


men ſiruumi. 


J firuums, ſeem greatly to depend upon the minute particles of the 
menſtruum now ſtrongly cohering with the particles of the ſolvend; and can 
ſcarce be attributed to a true and proper alteration introduced by the men- 
ſtruum into the diſſolved particles. gov 


proportion, with gold or ſilver, the nobler metals will always be left pure upon : 


the teſt. Ihave diſſolved gold and ſilver with mercury, above fifty times over; 


but always when I came to ſeparate the mercury, I found the gold and filver 
I hademploy'd in the original amalgam. If ſalts are dilutedin any proportion 


of water, they may be recovered unchanged, by inſpiſſation; and this, even 
after having been melted in the fire. And, if oils are mixed with falts, w_ | 
may be ſeparated: again, almoſt pure. Fixed alkalies turn'd to glaſs, with 


 vitrifiable earth, in the fire, may again be ſeparated ;' and the glaſs reduced 


The principle 
feldom chang- 
ed thereby. - 


to its component parts. There are more inſtances of this kind, but theſe: 

may ſuffice to intimate, that menſtruums act in the manner above obſerved; 
2. It may here be objected, that ſolution produces new bodies, or ſuch 

as were nog to be found before. Thus, if red-lead be diſſolyed in di- 


es of the lead; yet When this 


* 
„ 


. | buſy Tae te This d a and; hs are. many hrs: ob * 


| like kind : Hut, we muſt e that the parta of the menſtruum once ad- 
= hering to the ſurface of the diffulyed, particles, cannot-always clearly ex- 
5 ue and gn not unly ſtick" cloſe, but remain ping 
united, fo that they go. together nelle, continue in a ſtate of com- „ 
bination. Hence, operators often itn t the nature of bodies is de- 1 5 
ſtroyed, whilſt chere only happens ſuch. Aa Toons eee, of un 
| changed. particles under a new a pearance. . 
1 Thus, for example, the pfade of a laneet, or knife, when Abe 550 a 
the appearance of the power of cutting: but when remaining in che ſheath, © 
has not then. the ſame appearance; tho, in themſelves, the knife or lancet is | 
ſtill the ſame: and. the-caſier they are to be unſhearh'd, the ſooner the ap- 0 
pearance of their cutting power becomes manifeſt ; but if the ſheath was 
to be firmly connected with- the blade, we ſhould not ſeruple to ſay that 
the blade was chang d. - So, if a little cylinder of pure ſilver be gilt with 
gold, and pur into. aqua · fortis; all the Do will be perfectly diffoly'd away, 
and leave the hollow coverin ; of gold entire, floating like u black film 
inthe menſtruum. Whence alſo, che acid of vinegar may be ſo united 
to certain parts of lead, as. not to ſeparate from n each other upon diſtillation; 
but call 1 together. It would therefore be wrong paſſe; that the - 
acid of = vinegar: Was thus converted into a new kind of inflammable liquor 
by the contact of lead: it is highly probable, that this difference much 
tener happens from combination, than from any 0 in the ſub- 
ſtance; and the like holds alſo in ſeparation: for the ſubſtance diſſolved, 
often confilts of very different; parts, ſome of which are perfectly taken up 
by the menſtruum, whilſt others are rejected and left ſeparatez whence, after 
| he menſtruum is abſtracted from the falution; there remains a different ſub- 
ſtance from what was employ d as the ſolvend. And hence; without caution, ; 
one might be apt to infer, chat the ſubſtance; thus procur d was a ne one, 
P50 by the changing power of che ſolvent; whereas in reality! it is only 
produced by a bare ſeparatien. 
4. Hence we may learn, chat the 8 ofallcheknown menſtruums depends 4e by motion 
upon mation; howeyer. abſtruſe ſame chemiſts may imagine their actions to- He — 
be: for if a menſtruum did not change the motion of the parts upon WqÄ,H' © 
it acts, thoſe parts would remain as they were; im wich cafe the menſtru- 
um, contrary to ſuppoſition, could haye no actiom at all. But it is not eafy 
to underſtand the phyſical manner wherein: this motion is excited by the 
menſtruum; which when alone was at reſt, as well as the ſalvend till it be- 
IH gan to be mov d by the menſtruum : but when, with! a certain degree of 
. beat, and at a determinate diſtance, theſe two begin to join, a new and 
conſiderable motion immediately ariſes in both; tho this motion axiſted in 
neither of them before: the origin whereof, we cannot fairly attribute to 
the common cauſes of motion ; ſuch as impulſe, ity, e ſcleity, mag-- - | 
netiſm, c. but, there is here a particular cast, not common t all bo» - 
dies, exerted between the ſolvent and ſolyend. This ſubje& ſhould be care- 
fully enquir d into; for he, who can learn the power of menſtruums, will 
b 2” HOWS RN Tana nd be able to Fo abit 
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|  ableſt operations. We are the more incited to this enquiry, by the au- 
3 thority, of ſome great philoſophers, Who conceie chat all the actions f 
3 nin raum 5: When à ſolvent divides its folvend by à mere mechanical motion, 
1 | /ellom at the particles ef the ſolvent, at reſt before, muſt always be agitated by 
_ ucchanicaly, ſomè caule, chat generates motion in the ſolvent; which cauſe is generally 
5 fire: and then the particles of the menſtruum, thus put in motion, mu 
3 ſtrike againſt the ſurface of the particles at preſent combined together, 
1 in the ſolvend ; communicate their motion thereto.; and thus 100 en and 
be ſtrike them off from the ſolid ; whether this ation be exerted upon the ex- 

. ternal ſurface; of the ſolvend, or upon its internal parts. And this I take to 
F 3 be the only mechanical manner of acting; which tho” it may perform ſome- 
7 . thing ; yet, perhaps, it is much leſs than men generally imagine. Fluids, 
| indeed, every way ſurround, preſs and penetrate a folid, immers'd' in them: 

bur, afterwards, ſcarce effect any farther change upon it; by” means, of 


2 


their quantity, hardneſs,” figure or weight. It is true, they may be 
moy'd by the action of fire, and thus act upon the external ſurface of the 
orce is, ſmall, and always as capable of acting upon 
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ge 


whetimaletd tg ues ns 110 
e e fitver,... 1o ſhort, pn menſtruums 


mechanically, Which by a bare mechanical motion, ariſing fram 


in M. Honberg's 
— — 


their mag- 


nitude, har neſs, figure, weight, and impulſe, firſt attenuate bodies, then 
directly ſeparate from them again, actording to their ſpecific gravities ; by 8 
which kind of ſolution no grear change du a and, by this mark, 
Lo we may know whether a menſtruum acts mechanically or not, 


calily diſtinguiſh ſuch menſtruums from others. 


6. When a ſolution is performed by any menſtruum, ſoasthat the diffoly d Phat foluti- 
particles remain equably mixed with thoſe of the ſolvent, cho they both, 7 , 
at firſt, differed remarkably in their weight; ſuch a ſolution may be eſteem da πν 
owing in part to the general W which here, almoſt univer- 


ſally concurs, but principally to another 
peculiar property'in the ſolvent with reſpett to the ſo 


ion n the articular or 
vend; and vice verſd : 


as by this power the particles of the one attract the particles of the other 
and thus both are ſeparated from their former concretions, and afterwards 


intermix or * 1 


1 


of bodies. 222 
7. To illuftrarethia by an | 


nple; if a ball of ſoft clay be p 


with each other, ſo-as to form ane gun new ſpecies . 


ut into water, Parke 


and ſet over the fire. ſo A0 50 boil, the che parry ef the SIN Py put in motion = 


by the fire, will divide the clay into all particles. 3-and. 


thus mix them 


t the body of the water, whilſt the boiling continues; but, when | 
rhe wwe force of the fire caſes, and the water comes to reſt and 
— all the clay falls to the bottom: whence, I could chuſe to this 


as > mechanical ſolution; becauſe, in this "the" 


g put in motion by the fire, agitate the p 


of the water 


s of the clay, Fithout hay ving 


any farther action, after the motion, given by the fire, ceaſes to act. 


water, be boiled in four times its quantity of water, all 


'%. But, if a ball of ſal- -gem, whole gravity is much 8 ter than 1 of 4. — of 
falt 


immediately © /*/tin nor 


diſſolves ſo perfectly, as to remain totally imbib'd, . and uniformly mechanical,” 


diffuſed in the water, even after it grows cold and is 
this, tho” the ſalt was fo 'much heavier than the water: 


ly at reſt ; and 
nce. it appears 


that there is a power in the water, whereby i it in ſucha manner unites to itſelf 
the particles of the ſalt, that they cannot be ſeparated from it by their own 


. but remain ſuſpended: whence we have an inti mation, that there are 
wer menſtruums, which act by a mere mechanical force, than men com- 
monly imagine. Thus water diffolves ice and water; alcohol diſſolves alco- 


holy 745 ſimilar fluids diſſolve ſimilat. But there are various degrees, wherein 
the particles of different menſtruums adhere, cloſer or.looſer, with the Parti- 
cles of the body diſſolved: whence, again, al numerous differences i ales 


che corpulcles dene, by menſtruums; ſome being ſo a 5 
pounded, as not to be refolv'd into the fimple 3 again, o which 


BR were compos d; whilſt others eaſily let go 
e ſolution: and theſe degrees are aloft Peary 


they had acquir d 


: 9 


Menflrums La 


9. In conformity with what is above delivered, we may divide all the diviced u, 


known e into four diſtinct kinds ; with reſpect 


cording ts 


Oh . * the firſt claſß, 1 ren, all 3 
| bels fe. 


to the different #4 «- + 


This - e 
illaratad. 
viz. (1 The 


mechanical, 


(2.) 
The repelling. 
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large number, and common. (4. ) Under the fourth claſs, I reckon all thoſe 
menſtruums, which act by the joint concurrence of the ſeveral p- i 
above · mentioned; and theſe are the largeſt number of all; ſince in almoſt 
every menſtruum there is a concurrence of mechanical power, repulſion | 
and attraction. And if it were poſſible to claſs menſtruums according to the 


differences of their actions, and, thence to form lower claſſes thereof ; che, 


miſtry might thus be brought to rule and we be able to determine the event 
of every operation, priori: and hence, chemical experiments mighrbe made 
with the greateſt utility, in other branches of natural-philoſophy, 

10. We ſhall here attempt to give an example of each kind, the'bette: to 

repare the mind for what i is to follow. By way of addition to what i is 
above {ald of mere mechanical ſolution; let us conſider the granulation of 
ſilver, by pouring it, melted, into cold water. Take an'ounce of pure 
ſilver, put it into 'a clean, ſtrong crucible, cover it cloſe with a tile, put it 
into a gentle fire, firſt, and When almoſt ig ited, give a ſtrong hlaſt- heat 


till the ſilver runs as thin as water: now take the crucible out of the firey, 


and holding it high in the air, 55 the fluid metal, by a little at a time 
into cold water, that riſes at leaſt a'foot in the containing vellel;/ thus the 
parts of the melted ſilver will enter the water with a gentle hiffing, and 
upon the firſt contact ſeparate into ſmall grains, and fall to the bottom, 
without occaſioning the leaſt farther change, either in the ſilver or in the 
water: Wwhence we learn, that the melted filver thus divides the water, and 
is divided by it; whilſt neither of them are altered by this diviſion ; but 
range themitlves accordirig to their reſpective ſpecific Eravities, if the ſame 
circumſtances are carefully ve. "The like en 


11. But if the like experiment bh OP with copper, as ſoen as ever the 
melted metal touches the water, the whole ſubſtance of the cop per inſtaneiy 
recoils and flies off with an incredible force, dividetl into fuck — pa: 
ticles, as ſcarce to be found again; the wonderful repelling force, here — 


erted, ſcarce ſuffering any two particles of the metal to remain united. Whence, 


. oe into water, the effect would be fimilar. So that ex 


we learn that there may be menſtruums, which like the water in the preſent 
caſe, may ſurpriſingly 7 Aifſvlve' the ſolvend by a repellir = power: and, if 
gold, or ſilver, were mixed with the copper, 70 mel * 


Mn, for fear of nr i 
at different bodies unte uppen oontset, 


are not to be raſhly ventured up 
7a. The next example will mew, 


und diffloive each other. Tike e  ounees.of che flowers er; ; 
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ſulphur, and divides it into its particles. Secondly, the diviſion of the mer- = 
| Nog, bs thro? a fine ſieve, and falling by a _ = 


> : 


and this mutual attraction is the principal cauſe of the effect. From whence, = 


not fly off, but remains bound down by the ſulphur; and this, tho“ the | 
fire be viol der that novi | 


But fuch novices receive the reward of their credulity : for in all theſe 
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melted by the fire, diflolves the ſulphur, intimately unites with it, ; 
the mercury at liberty: quick-lime, alſo, will do the ſame. _ 


* * 


3 


13. As another example of a merely attractive menſtruum, take two 
drams of flower of ſulphur, and three drams of mercury, grind them to- 
$9 gether in a'glaſs-mortar, the longer the better; the mercury will now gra- 
- dually diſappear in its own form, and unite to the ſulphur, which alſo diſ- 
appears in its form; and from the intimate mixture of the two, a very 
black powder at length ariſes, after paſſing thro? various degrees of colour, 
which becomes the more black, the longer the trituration is continued, and 
the cloſer the two ſubſtances are united. This black powder upon reſting, 
ſoon ſpontaneouſly concretes into a maſs, wherein the mercury is cover d, fix d 
and detained, ſo as to be thus ſafely given to animals in a large quantity, 
without acting as mercury = them; nor can it be ſeparated. Wit: 5 ; 
powder by any other means, than by the diſtillation above-mention'd, with 
rron-filings, Sc. and if ſublim'd alone, it alſo produces cinnabar. The alche- 
"miſts have conſider'd this operation with expectation of gain; calling the 
_ black powder thus made, the crow's-head ; which is by them ſaid to appear 
in the beginning of their great work, upon the exact union of the two prin- 
eiples, ſulphur and mercury. Here, therefore, we have another example of 
' dry fluid menſtruum, and a ſolvend, divided in their parts by a bare mecha- 
nical rubbing them together, and afterwards uniting by an attractive virtue, 


* 


. 
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tn inflance of 14. As an inſtance of the attractive and repellent kind, take a pound of 


the attradtive 


common antimony, reduc'd to powder, melt it in a clean crucible, cloſe co- 


# repellent ver d, till it runs like water, and diſcharges a copious white fume; then take 


the crucible out of the fire, and let it reſt in a quiet place till perfectly 455 
_ . when the ſurface of the antimony will appear rou A unequal, and full o 
holes: then, upon breaking tlie crucible, you will find the bottom part of 
the maſs ſolid, metallic and ſhining ; but the ppper part porpus, White, yel- 
lowiſh, and lead-coloured, Whence we ſe, that the Fre. by melting the 
antimony, had diſſolv'd its metallic and e parts; which, being 
thus ſet free, range and aſſociate themſelves differently, the metallic with 
metallic, and the ſulphureous with ſulphureous, whilſt the metallic repels 
the ſulphureous, and vice vera: ſo that in this caſe, fuſion by the fire, re- 
ulfion; attraction and gravity, acted together, Vhilſt the ſolution Was made. 
If this experiment be ſuppos d not to ſhew the nature of a menſtruum yet it 
mult be allow'd, that many particulars may hence be learn'd which happen 
in the actions of menſtruu nns. 


3 


r 
Ft one 


15. But farther, to ſhew how menſtru enſt ums may act by diff | ent concurt ng 
ways ; take an ounce of falt of tartar, and half an ounce of flower of ful- 


phur, heat them, and grind them together ck, in a het mortar, in a dry, 


and warm air; put the powder into a crucible, cover it cloſe, and {et it in 
the fire, where the powder will bon melt, tho” the fix d falt, when alone, 
melts with N the melted matter upon à clean ſtone, here it 
will appear an uniform maſk, that ſoon runs in the air, eſpecially if it be 

OR to powder, and thus preſently turn into-a red dil: whence we fee, 
how ſtrongly a dry menſtruum may unite with the dry body of ſulphur, 


Re 


£ BE £DE0rP of Gt i nn TR . 501 

| 3 diſſolve in water; but now; by the power r che * i 9 
ſtruum, ans wad Gees ith the! moiſture of the air, which it t ſeems 18 | | 
dily to attract 6 or nee enen | | 
5 mr The foll ;isflill a more curious experiment, to he fine rpoſe. + 5 
Take four ounces of fine ony, reduc'd to a ſubtile powder, 2. with it | | 
two ounces, of hot and dry ſalt rartar, in a heated mortar, and a warm and 
dry air, the peſtil alſo being made hot; put the mixture into a crucible, aud 
melt with 'a 2 ſtrong heat, that the powder may run thin; then pour the 
melted. matter into a melting: cone, and, when cold, knock i it out: thus we 
ſhall have an uniform maſs, perfectly — 4 thro' its whole ſubſtance, by 
flowing in the fire like water, and now reſtmbii ing glaſs; being of an aſh- colour, 
a a cauſtic taſte, and diſſolving in the air into a 1 liquor. Hence the fix'd 
alcali, the ſulphur, and the metallic part of the antimon are, by the action 

of the fire, firſt minutely divided, and'then again/unit Into one uniform F 
ſubſtance, which rarely happens i in other caſes.” 

17. Again, take an. ounce of pure ſilver; and three ounces of ates pe 1 

1 them in a crucible with a dong blaſt-heat, and a pit- coal fire ; when 1 
perfectly fuſed, pour them into aniron ingot: thus you will have an uniform 3 
metallic maſs, made by an intimate mixture of the two metals, which cannot 
no again be ſcarce ſeparated, without the aſſiſtance of lead upon the teſt. 
In this experiment, one. metal becomes a menſtruum to the other, as ſoon as | 4 
they are both melted together, whilſt each of them coheres mort ſtrongly to = 
the other, than to itſelf : tor, in every particle of ſilver „„ 
ſorm, conſtant proportion of copper : and, tho they differ in weight, 8 
do not ſeparate from each other ; the fire thus melting and mixing them to- 

gether, without being the cauſe of their mixing ſo proportionably.” This 
operation, therefore, ſhews, that the mercurial part of the ſilver unites itſelf 
ſo ſtrongly to that of the copper, as not to let it go again; otherwiſe the 
melted -filver; wou'd fall to the bottom of the crucible," and the melted 
copper float above it: and thus, after fuſion, divide into two different 
ſtrata; as oil of tartar per deliquium” and alcohol, when ſhook in à glaſs, 
preſeatly ſeparate, | upon ſtanding, into two diſtin fluids, and cannot- be : 
brought to mix. And here it deſerves to be remark'd, that theſe metallic 
bodies, whether they concrete in the cold, or melt in the fire, always retain 

che ſame proportion to cach other, in which they were mix d. And theſe 

2 may ſerve to 8 how variouſly dry: menſtruums 8 pon each 
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T ine end inſtances ove deliver'd, "e ſhall have a The concur- HY 
different notion of the ſolution of Bodies by menſtruums, from that com- vent cauſes f 
monly entertain'd by chemiſts, and ſuch philoſophers as endeayour to ex- 2 viz... bo 
plain chemical experiments upon * who have all conceiv'd, th 

4 certain mechanical acrimony, acting b van univerſal mechanieal power, was 

here the cauſe of the effect: and when they found; that what diſſdlyed one 

body; would nat difidlye a ſofter, they have invented ſeveral ways to ſolve 

the difficulty and apparent contradiction. But as we purpoſe to enquire into 

AP 5 oxperiments:alone, we muſt p proceed in another manner: and when 


| . this . we are irſt to e. . "ee 
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Trituration. 


ol fire; which, being examined, in all its 
| to be an almoſt univerſal ſolvent, as it liquifics almoſt all 
in a proper proportion to them. For whenweriſegradually, fromtheheatof 
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the body in health, to the utmoſt violence of the focus of a burning con- 


cave, and apply various bodies to the ſeveral degrees; we ſhall find But ve- 


ry few which do not run or reſolve into their minuteſt particles, with one or 


other of theſe degrees: for tho ſome ſubſtances, as brick, Sc, grow harder 
with a certain degree of heat; yet they vitrify with an intenſe fire, as we ſee in 


melting furnaces. And altho' a few bodies do not melt in the ſtrongeſt fire 
hitherto. known; yet, who can ſay they would not melt in a ſtronger? We 
muſt therefore acknowledge, that the power of heat is very great and exten - 
ſive in the action of menſtruums. The mercurial parts of metals could never 


F 


be ſo uniformly. united as they are, without the aſſiſtance of fire. . 


4 


19. Again, in order to underſtand. the action of menſtruums, we are to 
obſerve, whether any mechanical, ſtrong, or long- continued attrition be 
concern d; as this may often ſupply the want of fire, by attenuating, divid- 
ing, and rubbing the parts of bodies together; whence their fine particles 
may act upon each other, and at length intimately unite, Thus, by means 


of M. Langelotte's (a) mill, gold is ſaid to have been ground intò a potable li- | 


quor ; upon which ſubject the author has wrote an expreſs treatiſe. And we 
read in M. Homberg's papers, that all the metals, even gold itſelf, have 
EO perfectly diſſolv d, and turn'd: to liquors, by long grinding them with 
pure rain- water. Jö;˙ TAS 1 468. MDT 3 . 
20. Next, we are to conſider, that bodies may happen to be diſſoly d after un- 


$ 


dergoing the operation of fuſion, trituration, orfeelingthejointefficacy of both: 

for when thus the bodies are divided into minute particles, and intimately mix d, 
there hence frequently ariſes an opportunity for them to exert a repelling force, 

which before was latent. This being an obſervation in the more ſecret prac- 


tice of chemiſtry, we ſhall illuſtrate it by an example: Melt pure lead in an 
iron ladle, then add to it thrice its weight of pure quickſilver, mix them to- 

ther, and you will thus have a white amalgam, ſhining like ſilver, capa- 
ble of being kept for years unalter'd: if this amalgam be ground in a g a 
mortar, with a glaſs peſtle, the whole maſs ſoon turns perfectly black; and 
if water be added to it, and ground therewith, then pour'd off, it takes away 
the blackneſs, and leaves the amalgam. pure again, and capable of being 
kept as before: but, if ground again, it again grows black; and this, after 


numerous repetitions, as I have tried, Whence it is plain, that the mercury _ 
- ” 5,” « | . # WI. 28 75 Rr - * 1 7 * | 1 1 


t , at ro OT Res 
(a) We find in the Phil/ophical. Tranſac- drops; which, digeſted per ſe, or with tarta- 
10 No. gy an account of a letter written by Yor 2 of Ira 4 ded a 8 . 

cceſs of thii 


| this Dr. Joe! Langelorte, Chief phyſician to the | noine Aurum . The fu 
duke of Holſſein, wherein mention is made of operation, the 


| loctor attributes in great mea- 
his way of grinding gold: and two engines of ſure to the ſalt of the air, which in grinding 
philoſophical mills, are there deſcribed for the plentifully mixes and unites, itſelf With the 
es with one of which, in the ſpace of gold: bat this particular he chen deſigned (6 
fourteen natural days; hereduced leaf-gold'to give farther proof of, in his account. of ſome 
Rp api ee ee 


gradually inere 


N rr Pe in a ſand heat, he thence ob- tory at Gorforp, By means of trituration he 
rain "OS RE” 


aſing the fire, and likewiſe declares, he the genuine 


giving a ſtrong one at aft, a few very red mercury of antimon y. 
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here maix'd with the lead, docs not repel this black matter either fem 
itſelf, or from the lead, unleſs this mechanical triture be uſed ; whereby the „ 
mixture is attenuated, its parts cloſer applied, and more intimately conjoin'd 3 ZA 
whence there ariſes a power in the mercury upon the lead, and of the lead | 4 
upon the mercury, whereby the matter, foreign to both, is repelt'd and ſepara 
ted from them: which could ſcarce be done by another operation. And it the | 
| amalgam, thus,made, be ſeveraltimes diff d with mercury, andcohobated; 

thus alſo, as.in the former caſe, the ſame black matter may be obtain'd, and 20 
_ waſh'd.from-it, by trituration with water; whence a repelling force is thus x 1 
again plainly introduc d; by means whereof the ſeparation is afterwards {ft 
eaſily made: and by no other methods that I know f. * 5 / = 
21. It often happens, that the parts both of the ſolvent and ſolvend, B) atrradio. ' 
when fuſed or agitated by the fire, or attenuated and mix d by trituration, ma 
nifeſt a power of atiraction and combination, that was latent before; and this 
often in a new, wonderful, and very effectual manner: whence proceeds a | | 
ben F of bodies that did not appear before, and are ſcarce producible : „ 

y any other means; as we ſee. in the preceding inſtance of the amalgama- a 

tion of lead; where, upon triture, there ariſes a wonderful union of the _=_ 
ccurial metallic particles DEN attractive power z. Which manifeſts itſelf _—_— 
after ae power had firſt ſeparated. the heterogeneous parts that wo 
prevented the homogeneous parts from coming kein mutual con- 9 
tact: but when the foreign matter is ſeparated, in the manner above ex- 8 _ 
plained, the purified mercurial 1 of both kinds, coming more inti- a 
mately: together, produce ſomewhat that was unexpeted. 
235 Lai y, when a menſtruum, by this means, has diſſolved a body, be exe nw 
the manner of action what it will ; and if after the ſolution is completed, the productions. 
menſtruum. be totally ſeparated from the difloly'd; ſubſtance,” ſo that they 
both exiſt ſeparately again; the diſſolved body is thus obtain d under a dif- 
2 form, and generally changed into a calx, or ſome new kind of ſub- 
Nance. 


23. Hence we learn, that nearly all menſtruums. even the ſolid Kind, are, 9. % mee. 
at the time of their action, in a fluid form ; Unleſs we Except the caſe of tri- fruums att as 
turation, which of itſelf often renders, bodies fit for ſolution: but then, to Hi. 
make che diffolution perfeXt, the. trituration, mult be ſo exquilite, as to ren- 

der le JOU p ! .. tonite at CE. 

24. The following experiment is an inſtance wherein all the above- men- One inane 
tioned cauſes concur at once in dry menſtruums; viz, fire, triture, repelling / all be 
power, attractive power, and mechanical force; ſo as to produce all the effects, u uniting. 
vi. attenuation, coneretion, ſeparation and change. At the ſame time, this will | 
be an example of ajuſt procedure in making the like experiments. Take ſixteen 
ounces of antimony, purify'd by a ſimple fuſion in the manner above men- 
tioned, reduce it to fine powder ; this powder we know conſiſts of common | . 
brimſtone, ; intimately intermix'd with the mercurial part of the antimony ; 
as is the caſe in common antimony itelf, rho” no ſign of theſe two different 1 
parts appears, even by the miexplcope, Then ate twelve ounces of e 
tartar, reduc'd alſo to fine powder, and fix ounces of pure pulyeriz'd nitre; 
dry them all ſeparately to the higheſt degree, and mix them perfectly well 

8 . together 


2 x 
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together in an iron mortar, and reſerve this powder for the following uſe 
Wert, take fix ounces of tartar in fine powder, .and ** pf nitte, mix theſe - 
well together, to be kept in readineſs : 'now,, put a'clean iron ladle over a 
clear fire, till it becomes almoſt ignited, then throw into it à ſmall portion = 
of the compound powder of rartar and nicre ; the mixeare will immediately | 
ſwell, boil, throw out ſmall ſparks, and burn with'a vid flame, leaving be. 
kind a white and perfectly alcaline maſs, intermix'd with ſpots of green : 
and if a freſh quantity of the ſame powder be thrown in, it produces the 
fame Aae Wende we ſee, that a mixture of anatid, vegetable ſalt, 
and a ſali 
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ine terreſtriaf one, fume, ſparkle, burn, and turn to fix'd alcali, im- + 
mediately upon touching the fire. It was above obſerv*d, that fix'd-alcali, 
well mix'd with ſulphur, inſtant] took flame in the fire; whereupon the 
ſulphur was immediately diffoly'd into a new ſubſtance. And hence it a | 
pears, that if tartar, nitfe, and ſulphur, be mix'd together, and thrown, by 
a little at a me, into an ignited ladle; a fix'd alcali immediately ariſes, 
which lays hold of the ſulphur, diſſolves it, and turns it to a ſubſtance of a 
peculiar nature. From whence we may eaſily. apprehend the effect that will 
| fellow upon applying the above-mentioned mixture of antimony, tartar, and 
nitre to the fire, in the following manner. oY on 7 
25. Set a large, ſtrong crucible in the te, ſg as to heat gradually and 
equably, withouteracking ; Jet it be capable of be n leaſt thrice the 
quantity of the powder to be thrown" in; cover it with a tile, and when 
thoroughly ignited, take off the cover, and throw in two drams of the mix- 
ture; firſt well heated, with care to 1 its taking fire: it will inſtantly, 
upon touching the bottom of the crucible, burſt into flame, ſmoke, and ſparks, 
but grow quiet when ignited again. Throw in the ſame quanti the 
ſame manner, and do this 5 degrees, till all the powder is uſed, at each 
time covering the crucible, after the matter is thrown in, till the ſtruggle is 
over. When the deflagration is finiſti d, raiſe the fire ſo as to make the matter 
flow like water, which wity be tried by ſtirring it with a tobacco - pipe; keep 
it a while in this heat, then pour it into a dry braſs cone, firſt heated, and 
greas'd on the inſide with tallow, rather than oil, which being apt to contain 
Pater, might here have a terrible effect: a flame, like lightning, immediate- 
1y ariſes upon pouring in the melted maſs, on account of the tallow with 
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which the cone was greas'd; and by this flame the matter is hindred from 
ſticking to the metal. When all is grown cold, invert the cone, and firike 
it, upon which the matter will come out and appear divided into two diffe- 
rent parts; the upper a brown one, weighing about fourteen ounces, and 
calPd by the name of ſcoriz ; which are brittle, of a fiery taſte, and run in 
the air to a red liquor: theſe ſcoriz confift of the'fix'd ala, made by the 
tartar and nitre; and of the F of the antimony, melted into one maſs, 
by the alcali, in the fire; and thus being repelled from the metallic part, it 
floats at the top, whilſt the metal falls to the bottom by its own weight; 
which therefore conſtitutes the other part, and is of a white ſhining colour, 
like filver 19 ponderous, and on its Ro md ſurface bearing the fi- 
gure of a ſtax: this pare would be truly metdllic, but for its extreme brittle. 
eld which renders it pulverable. #0 
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: of CHeMIsoTRYy:_ 
ing the action of dry ſolid menſtruums ; for,” firſt, mechanical trituration 
here reduces three kinds of matter to minute particles, ſo as to render them 
intimately miſcible. Secondly, the fire melts, moves, mixes, and unites all 


the three together. Thirdly, the oil inthe tartar; and the ſulphur inthe antimo- 
ny, taking flame together in che fire; fix d alkali is thus immediately produced. 


and directly lays hold of the ſulphur of the antimony; whence, by their 
attractive force, the alkali and the ſulphur unite into one maſs, that "eaſily 


runs in the fire. Fourthly, at the ſame time; there ariſes a repelling power 
between the metallic part of the antimony; and the alkaline ſalt; which two 


can never be united in the fire, but always, in fuſion, repel each other, and 
range themſelves in different ſtrata, according to their gravity. Kft 
297. And hence it plainly appears, why the more ponderous metallic part 
here falls to the bottom of the cone; leaving the ſulphureous alkaline part 
at the top, and thus producing two new ſubſtances; viz. an alkaline ſulphureous 
ſcoria, and a ſtellate regulus of antimony. Hence, a mere mechanical 


power, attraction and repulſion, act conjointly in this experiment, to pro- 


duce firſt a ſolution, and afterwards a ſeparation; the pulverization minute- 
ly dividing the heterogeneous parts, increaſing their contact, and multiplying 
their ſurfaces ; whilſt the fire mixes them farther, by agitating them toge- 
ther, and exciting, increaſing and continuing their attractive and repulſive 
powers, thus keeping the whole maſs, and all its parts, in liquid fuſion; the 
dil of tartar, at the ſame time, inflaming with the ſulphur: and nitre, and 
thus adding great ſtrength to the fire. The tartar and the nitre, by a per- 
fect deflagration, here afford a ſharp fix'd alkali, which drinking in all the 

ſulphur, ſtrikes out from it the metallic part of the antimony, which it will not 
touch. Laſtly; the whole heated maſs increaſes the ſtrength of the fire; whence 


the motion and concuſſion becomes the more violent, and throws off a 5 ; 
IE 


ous fume, with ſoot and ſparks; by which means, 34 ounces of the pow 
| toſe about 16 ounces in the operation; the regulus weighing only about 2 
ounces and 3 quarters. This experiment ſnould be carefully made; for if 
the crucible be not large, in proportion to the powder, it will not contain the 
matter, when it ſwells and boils; and unleſs the mixture be ground fine, it 
bounces and flies off in the fire: if the crucible be not thoroughly ignited, 
the matter thrown in will not fuſe; and unleſs the powder be heated 
before it is thrown in, it may crack the crucible by its coldneſs. Each 
time that any powder is thrown in, you muſt wait till the detonation ceaſes, 
or till che matter becomes perfectly ignited, and runs, before you throw in 
freſu; otherwiſe the mixture that remains unmelted, collects to a ſolid cruſt 
at the top, and confines the matter underneath: which conſiſting of alkali, 


* 


violence; which may eaſily be prevented by the above - mentionedꝭ cautions. 


Again, unleſs all the matter be made to flow thin, before it is. pour d out, the 


regulus will not be perfectly ſeparated from the ſcoria; and if the melting 


cone be not heated before the melted matter is poured into it, there is dan- 


r of its flying; and unleſs it be greas'd; the matter often ſticks ſo faſt to 
the metal, as not to be got off. If a ſingle drop of water ſhould 9 
N ; 8 "= 3 : _—_ Y t E 8 7 3 „ . q 4 3 
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ent illuſtrates all that was above delivered concen- 


nitre, and ſulphur, then acts like gun-powder, and ſoon explodes with great 


> oo 


 menfiruums mechanical princ 
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5 fall into the cone, the melted maſs poured into it might ence nt 
about in a dan manner And laſtly, if it be not quickly poured into 
the cone, whilſt it remains very fluid, neither the regulus nor the ſcoria will 
ſeparate exactly, or range themſelves diſtinly-: A ſo may cautions are re- 
quired in this ſingle experiment. 


3 28. We may now proceed to a clofs cadfidtieteniaFrhe ations of folid 


cal adions of and fluid 3 eee their — 1 i farasthey are explicable upon pure 
iples d I have for mathematical merit, 
fad, ent requires it of us. — is no was} enſible body in nature, whoſe parts 
" are ſo tenaciouſly, or ſo ſtrongly held together, as not to be ſeparated 2 
mere mechanic force, without the intervention or neceſſity of any o 
cauſe. Thus, even the diamond, tho = 2 for its hardneſs, we 
ſee may be ſaw'd and cut into into any ſh rege ex liſitely poliſh'd ; for 
which purpoſe, the iapitiariee. uſe only —— ments, and mecha- 


nical motion. 


ee dee a i in, hemoſt fluid body may, eee 


dies may me- ſolve a one dy attrition. Thus water, by continual falling u upon me- 
chanically tal or ſtones, wears or diſſolves them A Way; for altho' the f. falling of a 
2 the ſingle drop has bur little force; yet, by numerous repetitions, it produces. 
tt. remarkable effects. Soft leather being long rubb'd upon the hardeſt: ts, | 
metals, or — gives them a poliſh; and wheels of wood, kept con 
turning, will wear away any body applied to their ſurface, into inviſible par- 
ticles: whence it follows, that the continual renewal of any wearing body 
may grind away the hardeſt ſubſtances; inſomuch that the ſofteſt bodies 
vill us at labels reſolve. the 2 rigid, into particles ſo minute as to e- 
ſcape the ſenſes. | 


b bites 30, And here we are to.confider, that abe leaſt and ultimate particles of a- 


may conſt of ny menſtruum, to us inviſible, may oo, be hard, and almoſt unch 

bard particles. able; tho', in any. ſenſible bulk, ever ſo ſoft: to our ſenGs. 
- which obſervation ſeems: to be de ho. many particulars. Thus, 
the component particles of fire exceed all others in hardneſs, ſmallneſs, 
mobility, and immutability. No one hath hitherto: obſerved any change 
in an ultimate particle of true air z-tho* the air, by its force, 3 

many changes upon other bodies. Water, which is found ſo ſaft a+ fluid 

conſiſts of ſuch very hard parts, as not to be changed by any weight, con- 
cuſſion, or preſſure: and we formerly obſerved the . e che ultimate par- 
ticles of earth. So alcohol receives no change in its ; after ever ſo 

many diſtillations, digeſtions, and commixtures. n the diſti]- 
led acid ſpirits of the mineral ſalts feem almoſt immutable, and conſequently = 
conſiſt of extremely hard partieles ; notwithſtanding chat ſome have imagi- 
ned them pointed, and conſequently changeable but the induſtrious Mem- 
berg, by digeſting theſe ſpirits, in cloſe veſſels, for years together, with a 
cConſtant heat, found them to de no where changed thereby: tho? vinegar, | 
1 Nerger D e ee de i ante nature 00 The 
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31. The inſtances juſt mentioned ſerye to ſhew, that the laſt paviget Hence 
of the ſofteſt fluids may be hard and permanent: whence it may be caſily 


conceived, that the arrrtjonof the ultimate particles of menſtruums, Neg. 


_ agitated, and repeatedly applied, for a long time, to the ſurface of a body, con- 
ing of corpuſcles joined er as to compoſe a diſſolvable maſs, may 

thus wear down and diſſolve large and hard bodies into minute particles; 

as well as large bodies diſſolve others, by being rubbed upon them. An 
example whereof we have in ſtones, wore away or made hollow by the con- 
Rant dripping of water: and this, ws; by the aſſiſtance of fire, 
to promote the percuſſion, attrition, and collifion of the ſurfaces of the 

_— #22. 7 IT 3 > 45 ; 3 & 1 

32. But, in every mere mechanical diſſolution, there occurs this difficulty, 
that the particles of the menſtruum, applied to the ſurface of the ſolvend, 
eaſily fly off or recoil, ſo as not to act powerfully; but then we are to con- 
fider, that the weight of both the bodies may have a great effect; and alſo 
the weight of the atmoſphere, as mentioned in our hiſtory of air. Whence 
it is certain, that all menſtruums, which act ſimply by a bare mechanical 


*. 


3. But when the particles of a ſolvent not only wear away the Doug of 
of its 


w infſtanc rely mechanical ſolutions: whence 
we are obliged to make uſe of thoſe wherein. mechanical cauſes act con · 
joihth Riel OE G OR ont yy Op 2 


34, Tbe firſt condition requiſite to this {6luti6n, is 2 proportional mag - 7, condiviews' 


* „ 1 4 LATE k r — * ? * „ * * I ? 8 4 2 9 1 1 ? 
ö 9 8 C I 2 „ 1 o + © Do ns I 4 

þ ; : 2 CLF # $5 % { * 1 2 $ 1 „ . * 8 : : 

5 E * 4 25 7 ** ; LO 8 We 4 — 2 1 T t t = fat - PR at C u 


5 * 
4 FS * 2 Ns ' * 
= * K ” > » 
RE. 8 ” 


; 
7 
1 
= 
8 2 
* 

- 


308 


Viz. 
Size of the 


particles, and 


fo ts. 


WO hy, | 


x N 


ounce of 


* 


the water be added cold, the glaſs would burſt ; throw.into this diluted oil 
Al f 
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Wo 
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diluted with water: the following 8 will ſhew how that matter 


VVV 
pirit, 


begin to mix. 3 ) That thus, as many aqueous parts as 
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things which it could not perform before; and this merely on account of its 4 
figure: for inſtance, an ounce of ſteel may be formed into a ſphere, a cube, 


a pyramid, a knife, a lancer, a dagger, a piercer, a chiſſel, a file, a ſaw, &c. all 
which anſwer different purpoſes, on account of their hgure. In like man- 
ner, the ſame bod m 0 N 
of its parts, provided the pores of the ſolvend are able to receive them; and 
hence it may happen, that the reciprocal power between a ſolvent and a ſol - 


vend ſhall be ſometimes aboliſhed, or perfectly changed, when the figure of 
the ſurface of either, or both, is changed: but it is extremely difficult to 


prove this to the eye; it being ſcarce poſſible to render the ultimate pores 
or particles of bodies viſible: But wa pn which from viſible objects infers 
the latent nature of what is inviſible, ſhews that this is the caſe: unleſs we 
imagine the diſſolving particles of bodies to be immutable: which, however, 
is not probable, becauſe the ultimate particles of bodies ſeem not to be the 


ſame as their diſſolving particles; tho” it muſt be allowed, that, in many in 


ſtances, the diſſolving particles themſelves ſeem to be changed. But that an 
efficacious fitneſs for action may ariſe in bodies, on account of their figure, 
has been elegantly illuſtrated by Mr. Boyle, from the example of a lock and 
its key; whoſe figure and ſize give them a peculiar and ſingular power of 
acting. Whence we may gather, that the relative figure between the par- 
ticles of the folvent and the pores of the ſolvend, may fit them to produce 


many ſingular effects in mere mechanical diſſolutions; and therefore, that 


many remarkable am 5 of bodies may thus be brought about, by ſuch ſolu- 
tions depending upon fiz 8 | 0 rd 
nary effects may be owing to the form of a body, as we ſee in the caſting of 


bells; where a maſs of melted metal, caſt into a proper form for the purpoſe, 


and hung in the uſual manner, when this bell comes to be ſtruck upon by 
the clapper, all the circular ſections of the bell, from the top to the bot- 
tom, change their circular figures into innumerable lp es, Which re- 
turn to circles again, with a quick reciprocal motion, backwards and for- 
wards; thus occaſioning quick undulations in the air, to a great diſtance; 


propagating tremulous motions, ſhudderings, and ſounds; and hence pro- 


ducing changes in the bodies of animals, vegetables and foſſils: and all 
which a upon the bare configuration of The bell. 
38. The following N nents are ſuppoſed of that kind, wherein the 

a 


figure of the ſolvent is changed with regard to its ſolvend. . To an ounce of 


 well-re&ified oil of vitriol, add, drop by drop, "fix ounces of pure alcohol, 


made without alkali, and ſhake the eee every time; digeſt the 
mixture, for a conſiderable time, in a tall we 


change the receiver, and continue a gentle fire with caution: thus there will 
come over a ſulphureous ſuffocating phlegm, and, at the ſame time, a dul- 
cified, volatile, ſweet-ſmelling oil of vitriol, about fix drams in weight, to 


be carefully kept in a ſtopt glaſs. The liquor, thus obtained, produces very _ 
different effects upon iron, from thoſe produced upon it by common oil of 
vitriol. Underſtand the fame of ſtrong ſpirit of nitre, carefully dulcifed 


with thrice its weight of alcohol. So likewiſe ſtrong ſpirit of ſea falt, * 


5 


* 


* — r 


differently as a ſolvent, according to the figure 


e and figure. Sometimes alſo, great and extrabrdi- 


-cloſed glaſs; then carefully 
diſtil, with degrees. of fire, till the matter begins to grow black; upon Which, 
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changed. 


pally ſhakes, agitates, applies and re applies the particles of every. 
having the three above - mention'd conditions: and without this, the three 


. 

thus Bulcify'd, will not diſſolve gold, but xtra rs colour, as Mr. Boyle has 
obſerved; and fo the dulcify'd ſpirit of nitre will not diſſolve filver, tho? 
common ſpirit of nitre diſſolves it readily. Experienced authors attribute 


theſe different effects to a change in the figure of the diſſolving I - 
and whether this change be owing to the combination of the alcohol, to 


diſtillation, or to both; the form or manner of the ſolvents is here certainly 


38. There is a third cauſe, of contideretie efficacy, in merely mechanical - 
ſolutions, ariſing from conſidering that the leaſt corpuſcles of a menſtruum, 


having the requiſite 1 for the purpoſe, may inſinuate themſelves 


partially into the pores of the ſolvend, ſo as to leave one part of each cor- 


185 puſcle prominent above the ſurface of the body to be diſſolv d; by which 
means, all the pores in the ſurface of the ſolvend will be ſtruck full of points 


ſticking out like briſtles, without entering farther : when, therefore, the 
particles of ſuch a menſtruum are put in motion, they will conſtantly ſtrike 


with a different direction on all ſides, upon the particles thus ſticking in the 


ſurface of the ſolvend ; which points therefore will, hence, act as wedge 
to ſhake and ſplit the ſolvend aſunder. It is highly probable that. this is 


frequently the caſe ; eſpecially, if we reflect that in ſuch ſolutions, the uni- 
formly ſmooth ſurface of the ſolvend is commonly render'd rough and un- 


equal : and in mechanical ſolutions, this third cauſe appears to be the prin- 
cipal one. Whence we mayclearly underſtand the action to be perform'din the 
way of cleaving, or ſplitting, with a wedge, here, firſt fix d in and yariouſly 


driven by the menſtruum ; the ultimate particles of the ſolvend being ex- 


tremely numerous, and the pores of the ſolvent lying in every point of the 
ſurface of the ſolvend; as appears from the ſmallneſs of oy wo 


diſſolution, _ 


39. Laſtly, the fourth cauſe of mechanical ſolution is fire, which kene. | 
olvent 


preceding cauſes could act no more than a wedge not driven by an external 
force. Thus, tho' the ſize, hardneſs, figure, weight, and elaſticity of the 


particles of the ſolvent, ſhould be fitted ever ſo much to the pores, reſiſtance, 


and hardneſs of the ſolvend; nay, tho? the particles of the one ſhould touch 
the pores of the other, and begin to enter them; yet without the action of 


fire, no ſolution could be effected. And not only fire acts thus men- 
ſtruums by itſelf, but alſo, as it excites a motion, concuſſion, and attrition 
in the air, here preſs'd upon, and apply'd by the weight of the atmoſphere, 
aggainſt the ſurface of the menſtruum. Whence, the elaſticity, the Weight, 


and the motion of the air, being put in action by the fire, increaſes the powers 


of the menſtruum. And this is all, that I can any way derive. from pure 

mechanics, in order to account for the action of menſtruums. Some great 

_ philoſophers have imagin'd this was ſufficient to explain all thephznomena 

of ſolutions: and, we allow indeed, that in every action thereof, all theſe 

mechanical powers may aſſiſt and co-operate; but, do not allow that theſe 
alone, without the intervention of other cauſes, can perkc 
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49. On dba contrary, it rarely happens thar any menſtruum exerts all ie 


diſſolving power mechanically. And hence, Sir aac Newton, in his re- 
ſearches, has found reaſon, from obſervation, to add other neceſſary cauſes. 


But, to purſue this matter cloſely ; let us conſider, when a fluid poſſeſs d of 


none but merely mechanical properties ſurrounds a body at reſt, having no 
particular relation to the fluid, beſides the common mechanical one; this 
fluid being now at reſt, can only by its weight, and the fineneſs of its parts, 
comprels the external ſurface of the ſolid, and the internal one of the pores 
it enters: whence, by the laws of hydroſtatics, we can expect only the 


unleſs the body be ſoft and yielding, or has its pores filled with a lighter 
fluid than that which ſurrounds it; whence this lighter fluid may be con- 
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effect of compreſſion, without any ſeparation of parts or change of figure, 


dens'd in thoſe pores, or diſlodg'd from them. And hence the condens'd 


maſs will. change its figure, bulk, and gravity ; but, at the ſame time, 
fire be now apply'd, all the particles of the fluid will be agitated; but ſtill, 
if the fluid, and the ſolid, are each of them homogeneous, the caſe is ftill 
nearly the ſame, with reſpect to the menſtruum; as the fire here acting equa- 
bly 19075 all the particles of the fluid, at once occaſions the body to be 


exploſive motions of ebullition; the preſſure now being unequal, may Wear 
off ſome part of the body; eſpecially if its ſurface be uneven ; but this does 
little towards the buſineſs of ſolution, as we daily ſee it performed by men- 


ſtruums. Thus, we find that hartſhorn does not diſſolve ſo much by being 


long boiled in water, as it does when ſuſpended in the vapour ariſing from 
boiling water. But if an elaſtic matter be lodg'd in the pores of a bod 

to be diffoly'd; when this matter comes to be dilated by fire, it may diſ- 
charge itſelf in bubbles, burſt the parts wherein it was confin'd, and thus 
reſolve the ſubſtance : which ſolution cannot he attributed to the mechani- 
cal action of the menſtruum; but is owing to the fire, that rarifies and acts 
upon the elaſtic matter. Hence, I have been led to doubt, whether the air 
which contains oils, ſalts, ſpirits, and other menſtruums, ever acts in a 
mere mechanical manner Japon the bodies it diſſolves; eſpecially fince ſuch 
1 can ſcarce ever be found perfectly pure and ſimple: whereas, I have 
earnt from 


- 


culiar powers of attracting, repelling, and changing themſelves many other 
ways. We muſt not, therefore, attribute more to mechanical 


the author of nature has given to natural bodies; nor extend this power 


remain at reſt, and cohere more ſtrongly in its parts, rather than diffolve. If 


preſs'd on all ſides. But indeed, fo far as fire excites thoſe unequal ' 


perience, that different parts, of different properties, are mix d 
in With all ſuch bodies; while theſe parts have 5 their own pe- 
V 


wer, than 


beyond its proper bounds, in accounting for chemical operations. This de- 


claration is forc'd from me, by the regard I bear to truth; and may clear me 


from the iniputation of pretending to explain chemical operations upon me- 


chanical. principles. „„ 5 1 
erefore, diſpatch d the conſideration of mechanical 
power in ſolution; we proceed to conſider thoſe ſolvents, which act b 


rents we ſhall find ſo numerous, as to in 


de nearly the whole number; 
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+ The Theory f Cunmigrny, 
_ which being extremely large, we are obliged to reduce them into claſſes 
under general titles: and this contrivance will not only help the memory, 
but afford an opportunity of ranging new diſcoveries in their proper places, 

according to the relation they have with known things; whence, alſo, their; 
manner of action may more eaſily be underſtoo e. 
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f O agueous ME NST Auuus. 


HE firſt. claſs of fluid menſtruums we make to conſiſt of water, 
and aqueous liquors, But, water in the form of ice, is a ſolid, 
which diſfalves into a liquor, upon being mix'd with dry, or fluid ſalts, 


both of the fix'd, and volatile, alkaline kind ; with fix*d, or volatile acid 


ſalts, compound ſalts, and the fermented ſpirits of vegetables; and this, even 


in the higheſt degree of cold: as was ſhewn in the chapter of fire, where 


The heat of 


evater limits 


11 diſſoluing 
7 


of the cold, more and more ſalt is continually ſeparared from the water ; and, 


of t 


this ſubject has already been ſufficiently treated. As a fluid menſtruum, it 


begins to act, in the next degree below that of freezing; or, in a heat of 
thirty two degrees by Fabrenbeit's thermometer: and never acts as a fluid 


menſtruum, where it remains 1 850 froze. The heat of water, un- 


confined, may be increaſed by 
hundred and fourteen, without growing hotter in our climate, upon the 
earth's ſurface; but, as it heats the more, the greater weight N at- 
moſphere it is preſs d by, its heat may be prodigiouſly increas'd in the bowels 

4 earth; ſo as, at great depths, to have, perhaps, a higher diſſolving 


power upon many bodies, than any other known menſtruum. 


1 


* 


® 


2. It is the happineſs of this age, thus to have aſſign'd Bott os. | 


aMlving power of our firſt menſtruum, water, within thirty two, and two 
hundred and fourteen degrees of heat; where we may obſerve the beau- 
tiful manner, wherein nature acts: for, in many ſolutions where water is 


the menſtruum, the diſſolving power increaſes, and diminiſhes, with the de- 


grees of heat. Thus, for example, water of thirty three degrees hot, diſſolves 


a certain proportion of ſea - ſalt, which prevents the water from turning to 


ice by the ſame degree of cold, that would freeze pure water; and this 
probably happens from the interpoſition of the falt z whereby, the ſurfaces 
of rhe particles of the water are prevented from coming into mutual con- 
tact. But, when the cold is _increas'd far above the degree which freezes 
pure water, then the ſalt-water begins to contract, and the ſalt to collect at 
the bottom of the veſſel in little cryſtals; and as the cold gradually in- 
creaſes, this water gradually 1 more ſalt, till at length, the water 
being nearly depriv d of all its ſalt, turns to ice. During the whole increaſe 


* - 


+ +when the ice is thaw'd, all the depoſited falt will again be taken up by the 
Vater. On the other hand, if water, thirty three degrees hot, has diſſolved 


as much {alt as it poſſibly could in that degree, and be afterwards gradually 
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oiling, from thirty two degrees, to two 


— 


beated farther, up to- 


- ounces of pure water; then ſet. a glaſs in a quiet m_ to. receive the degree 
tion of ſalt and water in another phi al, ſhake; them ſtrongly together in the | 


ſolde ; and upon the heat increaſing, the ſalt will, be found to diflolve. much 


When ſo much ſalt is added to this water contain'd in the phial, that it will 
If, now, the firſt phial be examin'd, a large quantity of the (ale will remain . 15 
heavy, unctuous, viſcous, fluid; and if not-ſhook will thus, long. retain the 5155 

nüt and nnited: with the leſs ſaline water above: and this obſervation. . 


left the ſteam of the water below ſhould crack tben. 


che degree of boiling 1 and upon the increaſe of every, | 
degree a little more ſalt be added, this ſalt will be diſſolved every time. 
till the liquor boils; after which, it will diſſolve no more, the bold for a _ 
3. To illuſtrate this by experiments; take an ounce of pure dry ſea-falt in frags. 
powder, put it into 'a clean chemical phial, and gently. pour thereto three 
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of heat at that time ſnewn by the thermometer. Having put the ſame propor- 


ſame degree of heat with the former; adding at times a little more ſalt, till 


ſome remains undiſſolw d at the bottom. Have alſo a third phial in readines, 1 "A 


containing the ſame proportions of ſalt and water as the firſt. Then put the 
ſecond and third. Aude a copper of water ſet over the fire to heat by 1 
degrees; thus the ſalt in the phial, that was not ſhook, will begin to dif-. _ 


ſooner and more copiouſly than in the firſt phial, now ſtanding in a quiet place, 
and receiving only the heat of the atmoſphere: ſo that by means of the bo 
heat apply'd, the ſalt is as well diffolv'd in the-unſhook phial, as in that which _ + _ 
was ſhook. Into the ſecond phial throw, as the heat increaſes, a few grains — 
of dry ſalt, which will now be diſſolv'd; and continue doing thus, till the _ 
water boils in the Copper, when 4. conſiderable:quantity of ſalt will be di. 
ſoly'd in this ſecond phial; beſides what was difloly*d before by long ſhaking: ä 


not diſſolve the laſt grain that was added; in this degree of heat take out 
the phial, and ſet it by to cool, upon which the pellucid ſolution will begin 
to grow opake and turbid; a ſkin forming upon its ſurface, and ſalt falling to 
the bottom; ſo that, when it comes to be of the ſame temperature with the 
atmoſphere, it will now have let fall nearly as much ſalt, as it had diflaly'd, 
by means of the increasd heat, above that of the external air at the time. 


＋ 


undiſſolꝰ d at the bottom ; whilſt the other part is diſſolv d towards the bot- 
tom, unmix'd with the reſt of the water, and appearing in the form of a 


ſame appearance; but upon | ſh „it ſpreads in unctuous veins, through 
the body of the water above it, diſſolves in it, and falls no more to the 
bottom. Another portion of the ſalt remaining at the bottom, now, again 
appears to diſſolve in the ſame manner, and may, by ſhaking or heat, be 


holds, till nearly all the ſalt put in, comes to be diſſolv'd thro the whole 
body, of the water. In making theſe experiments. the two phials, put into 
the boiling water, are to have ſuch long necks; that no water can exhale 
from their cavities with the heat apply'd :. their: necks alſo are to be heated; 
1. From theſe | light; experiments, the following | concluſions "eafily ß 
flow vi. (I.) That the parts of the ſalt and water are not here changed,” oo © © | 
but only ſo conjoin'd, that the water now touches the parts of the ſalt, s 
the particles of the ſalt or water „ * „ 
N i "Dos 4 4 Ky 23 
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of ſolution is a mere permistion. (2) , t the increaſe of heat take 
this power of permixture, ſo as to haſten the diſſolution, and diffolve more 
falt in the fame water; and this fo long as the water can receive a higher de- 


gree of heat. (3) Hence, alſo aqueous menſtruums, ſaturated with falr, grow 
. "turbid in cold, and depoſite ſaline cryſtals; but when heated, grow tranſ- 


parent again, and diſſolve the ſalt they had * e (4.) That water 
and the falt diffolv'd therein condenſe by cold into eryſtals, which ſpon-⸗ 
taneouſly reſolve, upon the re- application of heat; as we ſee highly rectifyd 
oil of vitriol grows ſol id in the cold, but ee melts with warmth. 
3.) That boiling water, ſaturated with ſalt, is heavier than water; whence, 

ine, in a boiling ſtate, proves hotter, by the thermometer, than pure boiling 


water, and cannot be brought to boil without a greater heat than that of 
boiling water; whereas pure water may be brought to boil by ſetting a glaſs 


of it in boiling water. (6.) Fire, therefore, is the cauſe of the ſolvent power 


of water, and ceaſes to act without it; as appears evidently from freezing, 


0 and is abundantly confirm'd in our hiſtory of fire: for, upon the decreafe 


of heat, the cold conſtantly and proportionably expels from water the ſalts 


it before held diffolv*d, ſo as, even to convert ſpirit of nitre into ice; whence, 
a high degree of cold, always exactly ſeparates ſalt from water. We may 


add alſo, that cold ee water from diſſolving api In the winter of 
the year 1729, I expoſed beer, wine, vinegar, and brine, in large, open 
veſſels, to be ets which, thus, er all the be of theſe 
liquors into a ſoft, ſpongy kind of ice, and united the ſtrong ſpirits of the 
fermented liquors ; ſo that by piercing the ice, they might be pour'd off and 
ſeparated from the water, which diluted them before freezing; and the 
more intenſe the froſt is, the more perfect this ſeparation: whence we ſee, 
that cold unfits water to diſſolve alcohol, and the ſalt of vinegar: and it is 
probable, that the utmoſt poſſible cold in nature would deprive water of all 
its diſſolving power. (7.) Hence we ſee, that the particular power of water 


to diſſolve ſalts and other bodies, ſo as to unite them with itſelf, does not 


depend upon the water alone; but requires the aſſiſtance of fire to render 
the ſolution perfect. (8.) Theſe diſcoveries. being applied to the animal 


. juices, eſpecially to thoſe of men, have a great and extraordinary ' uſe; a8 


water is the principle and moſt copious of all the liquors containd in the 
healthy human body; ſo that in this, the other principles of all the anima! 

fluids are diflolv'd, mix d, held together, and kept fluid. As this water, 
therefore, is ſo liable to changes from heat and cold, it may wonderfully 


change the juices. Thus, how greatly is blood, drawn out of the veins, 


changed by cold from what it was in the body? And the urine of a healthy 


robes in a cold ſeaſon,” ſoon depoſites a groſs ſediment; which may again 


taken up, by warming the containing veſſel, ſo as to render the whole 
like what it was before: hence we may learn what great changes are pro- 
ducible in the body, from the changes which water undergoes by heat and 
cold; From the premiſes, one might be tempted to ſay, that the folvent 
power ol water almoſt always increaſes in proportion to the hear applied, 
WS: 239 7 a 
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Ke 5 be The Theory of . CunpM Is' R 1 4 | 
8. But it is dangerous to pleaſe: the mind with general truths in phyſics, 

or to extend our conſequences beyond experiments. Thus in the preſent caſe 
there are numerous experiments, which. would perſuade one that the ſolvent 
3 water decreaſes, as the degrees of heat increaſe: for example, if 
balls be formed of flowet, mix'd into a paſte with water, they will dilute 
and refolve-with cold, or warm water, but grow hard, without diſſolving, in 
boiling water. So the white of eggs mixes intimately with warm Water, 
but coagulates and hardens by boiling therein: and this hatdening begins 
with a certain degree of heat, and you greater, as the heat grows ſtronger: 
_ tho? till this certain degree be ariv'd at, the increaſing heat ſerves to dilute 


5 


the ſubject the better. Underſtand the ſame of blood, MW. 


* 
y 5 . 8 
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fire in cunter. 
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_ 6. Hence we ſhould range into claſſes, thoſe bodies which are always diſ- 
ſolv'd by water, in all the degrees of heat; for example, (.) All the 
known neutral ſalts; as, ſal- gem, ſea · ſalt, nitre, ſal· ammoniac, Se. (a.) All 


the known pure volatile alcaline ſalts, obtain'd from animals or vegetables, 


by putrefaction or diſtillation. (g.) All the fix'd alcaline ſalts obtain'd from 


vegetables by calcination. (4.) All kinds of acids naturally: found in vege- 
tables, and in all the acid ſalts; all kinds of native, foſſil. acid falts ; with 
all the vegetable acid juices, which afford a ſpirit, or vinegar, by fermen- 
tation: then again, the acids  obtain'd from woods by diſtillation, whether 
oak, guaiacum, ſaſſafras, c. diſtill'd vinegars, aleum ſulpburis per campanum, 
dil of vitriol, ſpiric of alum, ſpirit of nitre, ſpirit of ſea - alt, @c. (g.) Ar- 
tificial compound falts, by the combination of acids and alcalies, ſo as to ren- 
der them neutral; all which, eaſily diſſolve in water; but tartar of vi- 
triol with the greateſt difficulty. (6.) Salts of the borax kind; which alſo 
difficultly diſſolve in water, and require the aſſiſtance of fire, for a conſi- 
derable time. ( 7.) The native ſalts of plants, artificially procured from ve- 
getable juices by depuration and cryſtallization; which eaſily diſſolve in water, 
nd even run ſpontaneouſly in the air. (8.) The vegetable ſalts ariſing after 
fermentation, and called by the name of tartar; which difficultly diſſolve 
in water, and require a ſtrong heat. It is remarkable of this tartar, that it 
does not diſſolve in wine; and requires twenty times its own quantity of 
water to diſſolve it by boiling: and if the proportion of water be leſs, or 
the boiling heat begins to flacken, it preſently ſhoots from the water in 
little eryſtals. All the other falts, except borax, nitre, tartar; and tartar 
of vitriol, not only diſſolve in water, but even by attracting the moiſture of 


| 


the air: pure acid ſalts do this readily, ſo do the: fix'd alcaline and volatile 
ones. It is difficult to obtain pure acids in a dry form, and not without 


the higheſt degree of cold; but fix d alcali, taken in a melted: ſtate from 


the fire, preſently. attracts the moiſture of the air, as ſoon as the heat is a 5 


little diminiſhed: whence it is plain, that theſe ſalts have a latent power of at- 


tracting moiſture; and conſequently, that water exerts two diſtinct actions 
ia diſſolving theſe ſalt; the one attractive, and the other ſolutive ; both 
which together, conſtitute the power of an aqueous menſtruum. We muſt alſo 
obſerve that there are ſome ſalts highly attractive of water, and which upon 
their combination turn into a third ſubſtance, not eaſily diſſolvable in water: 
chus, oil of vitriol attradta water ſtrongly, and fir d aſcali wich difficulty lets 
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De Theory of 'CunmisTay. EE: 
go the water it had attr ; but, if the oil of vitriol and fix'd-alcali be 


mixed in ſuch a proportion, as to form a neutral ſalt, this ſalt will not eaſily 
diſſolve in water: and there are other examples hereof, in the making f 
compound ſalts, tho ſcarce any in ſo high a degree. And all theſe falts 
require a ſertain proportion of water to diſſolve them totally. But, when 


water is ſaturated with one ſalt, it will ſtill diffolve another, without in- 


- creaſing the degree of heat: thus, a ſaturated ſolution of nitre will diſſolve 
a conſiderable proportion of ſea-falt ; and the ſaturated ſolution of theſe 
two, will ſtill diſſolve a proportion of ſal-ammoniaãaaaa. 


1 1 ; 


6. In the next place, water, as a menſtruum, diſſolves all thoſe bodies 


which are called ſaline, and contain ſome of the above - mentioned ſalts, as a 


principal part in their compoſition, mixt in among other parts which of them- 
1clves are neither ſalts nor ſaline bodies, but of another ſpecies. Under this 
claſs we reckon, (1.) the native ſoaps of vegetables; for ſuch are all the ripe - 
juices of ſummer-fruits, being a mixture of water, oil, ſalt, and ſpirit; and diffol- 

ving in pure water: for a farther account whereof, we refer back to the 
chapter of vegetables. (2.) Certain particular concreted juices, - differing - 
from the former, | lodg;d and perfected in a particular part of the plant; as 
the pulp of caſſia, manna, honey, ſugar, c. Theſe indeed might be ranged 
under the firſt claſs, tho? they differ from them in the particulars here men- 


_ tioned, and alſo as containing leſs: water; they are however ſoaps, contain. 


ing a copious oil, mix'd in with ſalt, fo as perfectly to diſſolve in water; 
without excepting even gums themſelves, (3.) The more fluid juices of ves 
es, Circulating "thro? the veſſels, and whole ſtructure of the plant; as 
the liquors afforded by the vine, the walnut, and the bireh tree, tapp'd in 
the ſpring. All the liquors of this kind, though differing in different plants, 
are vegetable ſoaps, diluted in a large been ee ee. water; and thence ren- 
der'd extreemely capable of being farther diſſolved by more. (4.) All the 
known: animal juices; except fat, eaſily diflolve in water, tho* none more 


gaſily than perfect bile; as I learnt by taking it freſh from the bodies of ani- 


mals, and endeavouring to inſpiſſate it with a gentle fire, ſo as to form pills 
thereof, for medicinal uſe, and to keep it long in an unaltered: ſtate: but I 
ſound the maſa, thus obtained, diſſolve ſpontaneouſiy in the air. (g.) All 
the ſoaps made of expreſs d vegetable oil, and fix d vegetable alkali, mix*d; 


by means of boiling water, with the ſiery part of quick - lime, and brought, 


by boiling, into a hard maſs. To theſe may be added all the ſoaps prepared 


heated and ſtrengthen'd by quick · lime; and thus prepared to receive the oil, 


by pouring it thereon, and expoſing the whole to the open air, at ſome depth: 


under ground. To theſe we alſo add thoſe: other excellent ſoaps; obtain'd- | 


by a: leſs known- means, by mixing pure diſtill'd oils with a pure volatile 2 


alkaline ſalt, without the interpoſition of any foreign water, and barely by a 


dow, careful, repeated ſublimation; whence-admirable remedies are procu- 


rabie. But the moſt ſubtile ſoaps of all are obtain'd by uniting the pureſt al- 


cohol with the pureſt volatile alkaline ſalt; which, by a proper treatment, 
roduge an exceeding volatile, ſaline, ſulphureous and ſaponacedus ſubſtance, 


in the ſorm of ſnow, vulgarly call'd the offs Helmantiana 5 and by Lully ſpi- 
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pop by pe ectly uniting ſalt of tartar with alcohol, by a ſecret treatment. 
In all theſe 
menſtruums, and phyſic the ſafeſt remedies. It is here remarkable, that 


tho* oils alone will not unite: with Water; yet, when join'd with the ſalts, 15 


they preſently diſſolve therein, whilſt the ſalts alone are attractive both of 
water and oil: whence we learn the methods of diſſolving oils in pure wa- 
ter. (6.) Under this ſaline claſs of bodies, capable of diſſolving in water, 
the acid kind; for, theſe diſſolve totally in water, whilſt they retain t 

vitriolic form. Thus the vitriols of gold, ſilver, lead, mercury, iron, cop- 

per, and tin, brought into magiſteries, ſalts, or vitriols, by proper acid 

menſtruums, and ſuch a 8 of water as gives them a tranſparent 
cry ſtalline form, are diſſolvable in water; and this the eaſier, the larger 

proportion of the acid menſtruum was uſed in making the vitriol: but when 
the water is exhal'd from theſe vitriols by a gentle heat, fo as to render their 


we range vitriols, made by diſſolving metals by means of ſalts, eſpecially 5 


cryſtals opake, the metallic parts are thereby leſs diſpoſed to diſſolve in wa- 


ter; and, if highly dried, they will not diſſolve at all: tho' they till retain. 


much of the acid ſolvent. Thus, if an ounce of | quickfilver,* Which is ab- 


ſolutely undiſſolvable in water, be diſſolv'd in an dunce of ſpirit of nitre, 
and the ſolution be a little inſpiſſated, this liquor may be diluted, in any pro- 
portion, with fair water; and if the ſolution of quickſilver in ſpirit of ni- 
tre, be ſuffered to ſtand in a quiet place, white, and ſome what tranſpatent, 


cauſtic cryſtals will ſhoot at the bottom, capable of diſſolving readily, and 
totally, in pure water; which cryſtals, being dried to a white, yellow, red or 
purple powder, will not totally diſſolve in water. Whence we ſee, that 
water only diſſolves metals, on aceount of the acid -adheripg to the ſur face 


of their particles; and therefore quits the metals ſo. diſſolved, as ſoon as 


94 


the acid is removd. Thus we ſee, that metals firſt + diſſolv'd in acids, 


then largely diluted with water, become potable, ſo a8 to be receiv'd. 


into the body, mix with the fluids, act upon the folids, and produce 
their pecoliar effects, which are often very conſiderable; as an acid 
and a metal united act with ſtrength upon the body; tho' this power 


laſts no longer, than whilſt they remain diſſolved; and their ſolution de- 


ſoaps; chemiſtry is perpemally' diſtoveringthe "mold efflcociom” 


| quickned with fal-ammoniac. We may ſtilladd another ſoap, pr.. 


. 


ne u. f upon the acid, if that be taken away, the metal remains no 
onger 


potable, or fit to mix with the juices, but turns to a calk. Whence 


we may underſtand the cauſe of the efficacy of a vitriolic ſolution z which. + * 
efficacy remains only ſo long, as the diſſolving ſalt and the diſſolved metal 


remain diluted together, in a large proportion of water; but when, by the 


weakaels or inactivity of the diſſolving ſalt, the ſolution drops its ochre, the Fs 
liquor becomes ineffieaciou . e NUT =: 


* ” 
#2 a 


7. What is here faid of the action of an acid, with reſpect to water, holds 


true alſo of thoſe metals which are diſſolved by alkaline ſalts: thus copper, 


diſſolved in ſtrong ſpirit of ſal: ammoniac, ſo as to afford a fine blue tincture; 
if this tincture be depriv'd of its ſalt, it is: thereby greatly chang d, and lets 


fall a duſky powder. The ſame holds alſo of metallic; ſolutions, made with * 


compound ſalts: thus ſal-ammoniac, or ſa-falt, may diſſolve metals in a a w, ah 
1 | 2 | 8 5 = : Manner, 
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| Theory of CuHnMISTRY. . 
manner, ſo that they may be diluted with water, and thus produce great ef. 
fects upon the body ; whilſt their action depends chiefly upon their being diſ- 
ſolvable in water. And yet this does not hold of all metals; for tho? butter of an- 
timogy, (or a ſolution of the regulus of antimony, made by the ſtrong ſpi- 
rit of ſea-ſalt, contain'd in the mercury-ſublimate) : be hgh acid ; yet in- 
ſtead of diluting with water, it immediately, upon the affuſion thereof, lets 
fall the fintimony in a white calx ; which being fuſed by a ſtrong fire, at- 
fords a fine regulus of antimony no ways capable of diſſolv ing in water. 


- 


Earth bl, 8. If pure earthy bodies be firſt difſoly'd in acids,” they may afterwards 


di oled in 
Acids, 


” 


be perfectly diluted with water, ſo as to leave the whole body of the liquor 
limpid; and in this form they may alſo produce their own effects. Thus, 
chalk, diſſolv'd in a large proportion of acids, may be diluted with any 
proportion of water: and I ſcarce know any earth but may be thus diſſolved 
55 ſome acid or other, ſo as to eſcape the cognizance of the ſeniſes, 
Whence we fee, how unſafe it is to infer,” that a liquor is free from earth, be- 
_ cauſe it appears pellucid : even the true ultimate earth, obtain'd from the 
bones, Sc. of animals, may be thus diſſolv'd in acids, and then in water; 
tho? it be ſtill recoverable, afterwards,” by various means. 
9. But tho' earthy bodies may thus be diſſolved in water, alkalies cannot 
when intimately united with earth, be afterwards diluted with water; as 


plainly appears in glaſs, which conſiſts of an alkali and an earth, intimately 


united, and is leſs. ſoluble in water the-cloſer the union: fo great is the 
difference between the ſolution of earth, by one kind of ſalt and another. 
Alkalies, we ſee, ſubtily diſſolve earth into a fix d, tranſparent, hard body, 
which reſiſts the diſſolving power of water, more than any other body: but 
it appears ſtranger ſtill, that the ſubtile, volatile, alkaline ſalts of animals, in- 
timately united with earth, ſhovld form a maſs undiſſolvable in boiling water: 
for, the ſtones generated in animals, I take to conſiſt of theſe two prin- 


| Eiples and oil; and in whatever part of the body ſuch ſtones are generated, they 


commonly produce terrible effects; as having a power of attracting and join- 
ing to themſelves a ſimilar matter, from ſuch animal juices as approach near- 
eſt to putrefaction 3 vi. the bile and urine: which containing ſalts nearly al- 
kaline, theſe ſalts unite to themſelves the fine earth, wore off from the parts 


5 


of the body; and thus lay the foundations of new ſtones, or enlarge the old 


ones; and hence the daily increaſe of this monſtrous production, that brings 
on terrible diſorders. . hs 0 e f 


Neterala8i- 10. Hence we may perhaps deduce the reaſon, why the author of nature 
on in the ani. has made nearly all the aliments of animals incline to acidity; for, the acid 


mal body. 


ſalts on this account, predominating in the ſtomach, eaſier diſpoſe ſuch ali- 
ments to diſſolve, whoſe firmer parts cohere principally by means of earth; 
whence they would otherwiſe much more difficullly be diſſolv'd into fluid 
chyle. But when afterwards a matter is to be form'd of this chyle, fit to 


dia the ſolids together, the tendency to acidity, which was neceſſary in the 


chyle, is changed, and an alkaline.tendency of the ſalts introduced : which, 
by binding the earthy particles, forms a ſtructure indiſſoluble in water, and 
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1 The Bear of CHrMIisTRY. . 319 
acids: as the ingenious Mr. Rah has often aſſured me, he found in his ana- WE 
tomioal experiments. And, doubtleſs, when the power of changing aceſ= - 
cents into alkalies is wanting in the body, the bones, cartilages, teeth, and 5 
ligaments, become ſoft, weak, looſe, and flexible; as we daily fee in the | 
rickets, Hence, phyſicians and ſurgeons ſhould be cautious, how they a:: „ 
bly ſtrong acids to the bones and teeth; ſuch acids, uſed. in the way of den- 1 
trifice, with deſign to render the teeth white and gloſſy, may ſoon render © = 
the perſon melancholy, nervous or paralytic: it is doubtleſs much better „ 
to uſe, for this purpoſe, the milder fix d alkalies, or alkaline ſolutions well 
diluted with water; whereby the earthy part of the teeth will remain un 
11. Theſe ſulphurs do not of themſelves diſſolve in water, but readily S=þbur: nin. 
unite therewith after being intimately mixed with alkalies : whence we may 8 4«½ 
eaſily underſtand the medicinal virtues. of the ſulphureoug mineral waters. 
Volatile alkaline ſalts will alſo diſſolve ſulphurs, and render them miſcible | —M 
with water; ſo that we ſee, water, by the aſſiſtance of alkalies, becomes an 
excellent ſolvent of ſulphurs, And as this is applicable even to the ſulphurs 
which lie concealed in metals and ſemi-metals ;z hence we have a way of ma- 
nifeſting and producing to view ſuch ſulphurs, as before lay hid ; by which 
means, flight productions have been ſold at high prices, as great ſecrets, to 
unſkilful purchaſers: and thus even princes themſelves have been often im- 
poſed upon. I have ſeen a liquor, prepared from antimony, ' ſold under the 
ſpecious title of a Panacea ; a few drops whereof, taken in wine, were faidto „„ 
cure diſeaſes ſpeedily, without any ſenſible effect; and indeed they did ſer- e 
vice in ſome diſtempers: but ſecrets, once diſcovered, are apt to be deſpi- „ 
ſed, when they are to be had cheap, without the diſguiſe of a myſtery. 
Thus, upon examination, I eaſily diſcovered this liquor was prepared from 
taking levigated antimoy, by putting twice its quantity of oleum tartari per 
| deliquium thereto, and digeſting them in a ſand heat together; whereby the 
liquid alkali, ee Ty the ſulphur of the antimony, thus extracts a red *" ' 4 
tincture, of a fiery taſte, and an alkaline, heating, apertive, diuretic, and 2 
diaphoretic virtue. But, to ſay the truth, as good a medicine may preſently be | = 
procured by boiling common ſulphur in an alkaline lxivium : as the ſulphur | 1 
of antimony does not differ from common brimſtone; and as the alkali does 
not diffolve the metallic part of the antimoney. In like manner, by di- 
geſting powdered antimony with the alkaline ſpirit of fal-ammoniac, a golden 
ſulphureous tincture may be obtained; and as good an one from common ſul- 
phur, as Mr. Boyle has ſhewy. But there is no end of deceit and impoſition 
in this way people delighting in r and ſome of the rich, in 
thus throwing away their money; whilſt there is no end to the avarice and 
boaſting of the pretenders to ſecrets in phyſic. Porte Tn ll | 
mm Boch jes alſo, as cohGft of a glutinous, viſcous, or hard ſubſtance, R 
and therefore remain untouched by water, may yet be rendered perfectly fo. 
luble therein; by firſt uniting them intimately with fixed or volatile alkalies. 
Thus we find putreficd urine, ſalt of tartar, foap, gall, honey, ſugar, yolk _ 
of eggs, Cc. being mixed with theſe tenacious bodies, render them commodi- 
_ oufly diffolvable in water ; which hence generally acquires a deterging, cleanſing 
1 . FF 0s N 5 ER power. 
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eible with water. And thus I have explained the principal effects of water, 
as a ſolvent upon all the kinds of bodies ſuited thereto; and two which all others 
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13. Having explained the diſſolving power of water, we need not be 
large upon aqueous menſtruums, which would lead yg to a repetition - 
of what is above related; 1 ſhall here therefore only add 'a few remarkable 
particulars: and, (1.) Hail, collected in the ſummer-: time, after a ſeties f 
hot weather, and thunder conſequent thereon, being kept in clean veſſels, 


has a different effect from all other water; perhaps on account of being purer, 


carried higher into the atmoſphere, and froze there before it fell lower. (2.) Next 


tothis in purity, we reckon ſnow-water, collected in a cold winter, ina ſtiflair, 


and a high ſandy deſart place, and from the upper part of a deepdrift. (3.) Dew 

being a mixture en, ſpirituous, ſaline and unctuous vapours, and of all 
ſorts of dry exhalations, differs greatly from all other aqueous menſtruums ; - 
ſo that the effects of dew can ſcarce be determined, or brought under one 
claſs. Whence it is no wonder, that many have thought the matter of the 


univerſal ſalt was concealed therein; and that a ſaline ſubſtance, which they 


Wa preſſion ; when, the oily ſubject being bruiſed, it is ſqueezed betwixt iron-. 


1. IL, conſidered as a menſtruum, is a fluid juice, (or capable of being 


call the congealed ſpirit of the univerſe, might be extracted from it. But it 
is time to proceed to the other kind of menſtruums; only firſt obſerving, 
that water floating in the ait, may often act as a menſtruum, and the action 


be falſely aſcribed to the power of the air. 
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j rendered fluid with a ſmall degree of heat) unctuous, burning in the 
firez and immiſcible with water. Alcohol is excluded from the claſs of oils, 


by its being eaſily miſcible with water; whilſt in other properties it has a per- 
feet reſemblance to them. All the oils we know are either. native, as they 


exiſt 'in bodies, or are obtain'd from them by art, eſpecially. by chemiſty; 


which always alters their nature; and every one muſt make this difference, 


as we find it real from the difference of their efficacy in the way of ſolvents. 
Native oils therefore are every where found in foſſils, vegetables, and ani- 
mals; and theſe oils are changed by art, upon. boiling unctuous bodies in 
water, ſo as to melt the fat, and extract it from its lodgment : whence, 


its lightneſs, it floats upon the ſurface of the water, and may be ſkimmed off 


without much changing its nature. Another way of obtaining it is by, ex- 
plates in a ſtrong preſs, . and the oil forced out. Whence, if too much heat 


be not uſed in the preſſing, the oil here alſo is but little chang Some 
times a cloſe fire is uſed for the purpoſe ; ſo as to ſcorch the 'oily ſub- 


my 


ject, and melt the oil away from it; as in the obtaining of pitch e | 
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 alembic, with water, per aſcenſum; and by che retort, or per deſcenſum, 


more fire before they will boil. Thus, rectified oil of turpentine boils ſoon, 
but oil of linſeed late. Where we ſee the difficulty there is to determine 


* 


ſame fire without boiling; till the heat riſes to 600 degrees: whence we ſee 
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1 is e the ſubject. RTE 208. corn to | 
2. It is remarkable of theſe diſtilled oils, that ſcarce any of them congeal. M cane, 
but remain fluid in the greateſt natural cold; whereas ok of 8 ar; 
by expreſſion” congeal, ' with ſtrong; cold, into a maſs, conſiſting of little 
Renee, as we ſee in oil; olive, rape · oil, c. Whilſt others of 

them, as linſeed- oil, do not freeze in the keeneſt froſt. I have frequent- 

ly conſidered this remarkable difference in oils, without being able to diſco - 

ver whereon it depends. Their diſſolving power is not exerted, unleſs the 

be in a fluid form; and as ſome of them freeze ſooner than water, their dif- 

ſolving power is leſs durable, e e to cold, than that of water; but 

thoſe which | remain fluid in all the degrees of natural cold, conſtantly re- 

tain and preſerve their power of diſſolving. Whence it appears not ealy to 

fix a common point of heat in nature, at which the diſſolving power of oils 

begins; tho? it may be nearly limited in any one ſpecies of oil, aſter it is 

once aceurately obſeryed. And here it may — that though 
linſeed- oil remains fluid in the ſevereſt froſt; yet, upon examination, it is 

then no hotter than ice, or any other com „ „„ 

3. When oil is heated by a gradual, well- regulated fire, it does not boil: Held mach 
with 212 degrees of heat, as water does; but grows conſtantly hotter by the. 
why boiling oil is ſo much hotter, and more ſcalding, than boiling water. 
But all oils do not boil with the ſame heat; the lighteſt and moſt ſubtil boil 
the ſooneſt, and with the leaſt heat: whereas others boil ſlower, and receive 


the diſſolving power of oil; becauſe in linſeed oil, for example, this power 
begins with the greateſt degree of natural cold, from whence it increaſes up 
to 600 degrees, and in each degree of increaſe conſtantly acquires a ne- 5 
power of acting; whether it be upon the ſame body in different degrees of ß 
heat, or upon different bodies, in the ſame or different degrees: in both ry 
which reiehen i 5514157 gh 8 ' 
4. To illuſtrate this, take three equal phials, of the ſame figure and height;;Shown by ev. 
fill one with alcohol, the, ſecond with oil of turpentine, and the third wih inenti. 
oil-olive'z put them into a copper of 2608 rain- water, along with Fam „ 
heit's mercurial thermometer; then lighting the fire, and keeping the water! : 
ſtirring, that it may heat equably; when the water comes to be a hundred. 
ſeventy five degrees hot, the alcohol will boil ſtrongly : this phial-therefore: - 1 
being taken out, and the water being farther heated to 213 degrees; this al:? „ 
ſo will boil, and the mercury in the thermometer expand no more, ho- + e "0 
ſtrong ſoever the fire be made. At the ſame time, neither the oil of turpen nn f 
tine, nor the oil- olive will boil at all. Whence we perceive this remarkable 
difference, that alcohol, tho? it be an attenuated, inflammable oil, boils muck 


| ſooner than water; and that oil of turpentine; though much lighter than wa · 


ter, and conſiderably thin and inflammable, does nor: boil when the water 
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ty, nor volatility, is here the cauſe ; ſince oil of turpentine is ſo volatile, a 
to riſe with boi ing water in diſtillation. | Fats W 53 
5. Again, the apparatus being the ſame, only à brine of ſea - ſalt, made 

as. ſtrong as poſſible by boiling, being uſed inſtead of the water; you will 
find, that when the thermometer ftands at 175, the alcohol again will 
boil ; when the thermometer riſes to 218 degrees, the brine will boil ; but 
the thermometer will now riſe gradually; becauſe, by the ſtrong boiling of 
the brine, water is diſcharged, and the liquor made ſtronger ; but ſtill the oil 
of turpentine, and oil-olive, will ſhew no ſign of boiling,” © © 
6. The following experiment ſhould be made with care. Fill two thirds 

of a ſmall long-necked phial, of an equal thickneſs, with oil of turpentine ; 
heat the whole glaſs gently, to prevent its cracking; then ſet it over a clear 
ſoft fire, to þe increaſed by 1 it will thus be long before the oil comes 
to boil; but at length it will boil ſtrongly with a great crackling, and conti- 
nue boiling thus violently, long after it is removed from the firez whereas al- 
cohol ceaſes to boil, as ſoon as the containing phial is taken from the fire; 
and ſo does water preſently after. To diſcover the degree of heat in this oil 
before it boil, put ſome linſeed- oil into a copper · veſſel, and ſet it upon a na- 
ked fire; place a mercurial thermometer therein, along with the phial of oilof 
turpentine; which will be found to boil much ſooner than the linſeed-oil ; 
vhilſt the thermometer ſhews the degree of heat. But as theſe oils, by boil- 
ing, throw off their more volatile parts, and leave the remainder thicker, 
they now require more heat, every moment, to keep them boiling. Whence 
phyſicians need not wonder, that theſe oils, rendered thick by boiling, heat 
the body ſo violently ; which I take to be an uſeful obſervation. he 
5. In the ſame manner, if a glaſs-phial of freſh-drawn oil of almonds be 
ſet upon a naked fire, and continued there, ſo as not to melt the glaſs; this 
oil will then boil with a quiet equable motion, in a heat of above 600 degrees. 
How much 8. Having thus ſeen that oil will receive almoſt thrice as much fire as water, 


e na ble we may hence eaſily underſtand that the diſſolving power of oil, which power 


contained in 


44 in menſtruums depends upon fire, muſt be much greater in oil than in water: 
Re for, ſince many oils remain fluid in the firſt degree of the thermometer, where- 
as water freezes at about the thirty third; and ſince the ſcale of heat in wa- 

ter, while it remains fluid, is but 180 d (its freezing point being 33. 
and its boiling heat 213 3) and ſince the ſcale of heat in linſeed-oil is at leaſt up 
to 600; it follows, that the power of heat in this oil, is to the power of heat 
in water, as ten to three: which could ſcarce have been diſcovered a priori. 
And conſidering that. many oils, inſpiſſated by boiling, may thus receive 

much more fire; hence the ſcale of the power of heat may be {till farther ex- 

tended in ſuch oils. 72h . 7 


he e , 9. It is found, by experience, that the bodies of animals, and all their 


oil hen ani- parts, as alſo of vegetables, are kept from diſſipating, fermenting, putre- 
he. % fying, and changing, by being carefully plunged in oil and e 5 


long a time, even in the hotteſt climate. Inſects likewiſe, which are apt to 
prey upon and deſtroy bodies, are prevented from doing it, when covered 


with oil; as being kept intire, ldd they remain buried therein. And 5 
after theſe bodies have remained covered with oil for a proper ſeaſon, fo 


18 


— 


a8 to be 
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| ptible; at 


oughly impregnated 
leaſt they are capable of thus being ou preſerved; as 
diſcovery the art of 


10. If bodies are ſuddenly plu aro boiling oil, ch ſentl uire The e, of 
a hard and almoſt ſtony coat, of the colour which . Lo _—_ 


pane being intimately united, perfect one another, and turn to a ſub- | 
11. Hence we may draw ſome unexpected conſequences; as,'(1.) That Con/equences. 
the degrees of heat, received by bodies from FA gy not in — — : 
the denſities of the heated bodies. (2.) And yet, that inthe ſame bodies, gra- 
dually rendered more denſe, more fire may = communicated in proportion 
to the increaſe of their denſity. (3.) That the power of receiving a greater 
degree of heat does not depend upon the bodies being combuſtible in the fire: 
thus alcohol being brought to boil, does not receive more fire, or heat; tho” 
nothing in nature is more combuſtible ; nor does any known liquor receive 
leſs fire. Whence again we ſee, it is in vain to ſeek after general erties in 
chemiſtry; but we are to diſcover the particular properties of — y parti- 
cular experiments. (4.) That ſome metals may be intimately diſſolved in 
ſome oils by boiling ; ſo as thence to form a mixture not eaſily reſolved into 
its principles: and, by this means, many noble diſcoveries have been made 
for mechanical and medical purpoſes. V : 
12. Thus, for example, put half an ounce of red-lead into along-necked L-ad difolyed 
phial, and pour to it an ounce and a half of oil · olive, and ſhake them well | 
together ; heat tha pats carefully, then ſet it over the fire, ſo as almoſt to 
touch the coals, and bring the oil to boil : upon which, the red-lead will 
diſſolve, and mix and unite into a maſs therewith, when the oil has acquired 
a great degree of heat: and thus a metallic balſam, or an excellent cement 
for water-works, may be proper, The ſame experiment will ſucceed, if 

made with granulated lead; the lead firſt melting at the bottom, even before | 2 
the oil begins to boil, or fume. Whence we ſee, that lead is more cafily 5 2 
melted than glaſs; and that oil cannot be made to diſſolve glaſs, with ax — 
degree of heat the oil will receive: and hence we ſee the reaſon, why. melted | '_ 
lead ſcalds leſs than boiling oil, and may be nimbly handled ; if the ſxin be 
| frſt rubbed over with dry chalk. This experiment might prove dangerous, 
if a drop of water ſhould fall into the glaſs; or any aqueous vapour ariſe from 
the boiling oil, and fall back upon the boiling matter. The ſame experi- 
ment alſo ſucceeds with tin, and a mixture of tin and lead; the ſolution 
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whereof together, is quicker performed than of either alone. Hence again, 
we may draw farther conſequences; as, (1.) That oils receive, and long re- 


tain much fire before they boil. (2.) That no fluid in nature receives more 
fire than oil: for all lixiviums, and oil of vitriol it felf, boil ſooner, and prove 


leſs hot upon boiling : even quickſilver it ſelf boils rather ſooner, or nearly 


about the ſame time. (3.) That a great force of fire muſt act upon oils, be- 


fore they riſe in vapour. (4.) That oils communicate the ſame force of fire 
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heat, if it ſhould there meet with a ſtrong fire; when, if water ſhould ha 


they receive, to the veſſels in which they are boiled: whence, tho“ water 
may be boiled in veſſels of tin or lead, yet oil cannot: (5. That the ſame 
force of fire, received by the oils, is communicated to the metals contain- 
ed therein. (6.) That we cannot cafily find a way of communicating more 


fire to oil than by boiling it; for if we would endeavour to make oil collect 
more fire, we mult find a way of e the oil in the containing veſſel, 


with .a greater weight than that of the atmoſphere; whereby indeed heat 
might be inoreaſed in proportion, as we ſhewed in the chapter of air and 
water. Whence it appears that oil, compreſſed by the increaſed weight of 
the atmoſphere, at great depths in the earth, may acquire a moſt violent 


pen to touch the oil in this ſtate, it might occaſion moſt terr ble earthq\ akes: 


" 7 a8 4 


which may | poſſibly be one phyſical * cauſe of Vulcano c. (7.) Oils, whilſt 
they remain fluid, will not permit more heat to be communicated to the 
containing veſſel! than to themſelves; and therefore prevent all veſſels from 
melting, which will not fuſe with leſs than'6op degrees of heat. (8.) Hence 
the author of nature has ſet a limit to fire; which limit checks its power 


upon the moſt inflammable matter we MY | 


13. In order to explain the diffolving power of oils, we muſt remember, 


that every expreſs'd, crude, vegetable oil, conſtanrly contains water; as may 
eaſily appear upon boiling expreſſed oil of almonds in chemical glaſſes; 


| whereby an aqueous 'vapour' is raiſed, and condenſing in the neck of the 


veſſel, forms viſible drops, which falling back upon the boiling oil, occaſion _ 
great commotion and crackling. Hence, oils act in their diſſolving ca- 


ben pacity, by means of this latent water, according to the degree of fire applied; 
whilſt the crackling and commotion, thus occafioned in the boiling, may in 


ſome degree affect the manner of ſolution: and hence, alſo, after this water 
is diſcharged by long boiling, the property of oil, as a menſtruum, is chang- 
ed; for oils that have long been boiled, diffolve bodies differently from 
what they do when crude. © %%% ͤͤ— 

14. But, beſides this water, oils contain a certain ſubtile, latent ſalt, ſup- 


| 5 to be very penetrating, and which is generally acid, and volatile; as in 


ome of them is manifeſt by the ſmell. Theſe ſalts appear in the fotm of 
acid ſpirits, collecting themſelves like water, and ſeparating from the oil, ſo 


as not to be again eaſily mixed therewith; tho' it is not cafy to free the oil 


perfectly from its acid: for, if the native oils, or turpentines of the pine, 
or fir, be diſtilled with degrees of fire, an acid ſpirit always rifes, during 
the whole diſtillation ; but, in the greateſt quantity at firſt: and the ſame 
holds, in ſome degree, of moſt other s. 
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1 CMI FAT. 
0 Abe therefore, chemiſts ab eee, ae eee ower of 
oil, they ſhould carefully ni whether the effect be owing to ke 
8 and acid they contain: otherwiſe 4 — errots might ariſe: for; we ſee 
| inting, that colours diſſolved in which has been boiled, unite and 
Gin in better, dr quicker, and remain more beautiful, than when mixed 5 
up with erude oil And thus, alſo, the partieular power, Which the ſoſteſftt 
oils are ſuppoſed to have of diſſolving metals in à gentle heat, ſeemsprine> 34 2 
pally owing'to'the latent acid ; and not to the oily part: it having been b. 
| ſerved,” thas oil-olive, hen mixed with very fine filings of iron, copper, 
or lead, and long digeſted together, a part of the metal is thus taken up 
by che oil, ſo as to give it a new colour, and extraor | 
11 the power of oil as a ſolvent, has been extended too far; for, this : 
r does not remain in oils, after they have been long; boiled, and ale de- 
rived" of their latent acid. Hence, the poliſhers of braſs, and copper, 

c obſerved; that their work cannot be well preſerved from ruſt and tarnij, 
by rubbing it. over with crude oil; but much better, by" beſmearing it wii 
boiled oil; eſpecially, if a little ceruſs, or black. lead be added in the boiling, 
ſo as perfectly to imbibe this acid S / which means, an excellent unction is 
obtained, for . ee wee lich, and edge of ſuch metallic veſſels and in- 
ſtruments. Dr. Henan (a) has ſhewn mn by exp experiment, that, even diſtilled 
oils contain an acid; for, by diſtilled oils of lavender, and 
of turpentine, with ſalt of tartar, — obtained a neutral ſalt So, like- 
wiſe, a gentle diſtillation ſeparates theſe ſalts from ſuch oils: for, thus dis 
oil of turpentine, and of juniper, will afford an acid non 5 
_ 17186 Thoſe oils which are obtained by diſtillation, from alledtiole, or 1 * 1 
tren vegetable, or animal ſubſtances, abound with volatile alkaline ales 3 contain vo- 
which may be copiouſiy ſeparated from tliem by a gentle fire, in a white 1 all. 
ſolid form: whenever, W we would explain the properties of oils, we 
ſhould carefully ſeparate them from all foreign ſalts, and examine them n 
otherwiſe we can never form a right judgment of their virtues. 

17. But here it is neceſſary, before we conſider oils farther, in Wen of Simple oils. 
menſtruums, to examine how long they may eee in an oily ſtate; and 
with regard to this, there a ho poet e particulars : for, oils ob- 
tained, by diſtillation irh y N or without water, by the retort, conſtantly 
leave earth behind them, 1 50 n being re-aiſtilled to ryneſs in cloſe veſſels; - 
and gradually become mne ebe leſs udhefive, more fluid and tranſpa- 
rent; and when re- diſtilled fourteen times or more, they each time become 
different” Oils, and leave an earth behind them; ſo as, "thus; at- length GG 
become penetrating anodyne medicincs, ſexebllent in many obſtinate dite: 
pers: and each time, Alla they make a different menſtruum: whence the ; 
_ elder nmr. that the oils of human blood, thus diſtilled ſeveral times! 
with ſpirits of falt, till no fezces-where left behind, would prove a diapho- 
retic 5 capable of diſſoving, like a' menſtruum, all e appegr 
and otherwiſe mortal obſtructions, and congulations, in che bödy (50. The 
excellent Dr: - Hoffman (# 0): mann us, he has Prepare oils in this manner 
TEE 8 2 ft f ATE 451 114118 
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and gives a high co af their medicinal virtue: and another le 
faithful writer affirms, that the univerſal remedy. raay be obtained by means 
WE LP 1 oil prepared in this manner, The ancient, chemiſts have deſcribed theſe 
of oils ſome ages and doubtleſs, menſtruums may, —_— be RE 
= of wn e e views upon Which fi 2 | 
; Lully, and Jas Hollandus, have leſt us large proceſſes, which may * 5 

The prefuding to he — All kinds of oils have a certain halt, volatile ſubſtance 

ſpirit in oils. adhering to them, and ſeparable from them, e eee ber the Som goin their 


E eliding ſpirit; which is a moveable, adoroys, hi thing, produced 
3 by fire, and the true cauſe of very great effects. is 1 being innate in 


* oils, detained and confined in them, communicates N a ſingular effi- 
; cCacious virtue, no where elle, to be found; and, when it intirely quits the 
oils, it leaves * iſh- and unactive, ſo as to be ſcarce diſtinguiſnable 
from one another 3 and as it ſpontaneouſiy exhales from many of theſeoils, 
with a gentle — 4 it mixes with the air, and leaves them ipſipid, and un- 
active; ſo as to render them incapable of performing what they did before. 
Their diſlalying power ſeems chiefly owing to this, that oils are W 

to receive much fire into themſelves, and apply it to other bodies. 
The bodies dif- 18. (I.) Moſt oils mix with other oils, tho ſome of them not eaſily; as 
ſolvable in in the Ahlen of turpentine and amber; where the oils, raiſed by diffe- 
rue eil. rent degrees of fire, are different in weight, conſiſtence, colour, ſitua» 
tion, ſo as not readily to unite with each other. -:(2.) True reſinous bodies 

_ melt and diſſolve in oils. (3.) So do man boys of the gums, eſpecially ſuch as 

have a mixture of roſin. (4.) So, likewiſe, do condenſed oils or balſams. 
(.) So do ſulphur, both the native and artificial, and both the liquid _ | 
ſolid; and this, tho“ concealed in other bodies. Thus antimony, finely pow- 
dered, or ſublimed into flowers, being boiled with oil, ſoon affords a thic red 
balſam of antimony z tho it proceeds only from the ſulphur of the antimony, 
_ diſſolved hy the 4 which leaves the metallie part untouched: and 
1 holds 1. 5 cher: erp eee wo. . „ e 
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"8 Alobol a 1. HE alchemiſts, or thoſe callgd the adepts, $46 20 

cret auer. T of ſpirit. of wine; 5 ions when reduced to its ee 

ow employed i in the preparation of all their other ſecret menſtruums; as 72 
pears in the Circulatum of Paracelſus : whence the induſtrious Weidenfeld 

1s pt on, that the adepts have clearly deſcribed all: their ſecrets, but only 

—— ed their philoſophic ſpirit of wine; which, being once known, all the 

reſt would be i intelligible, The juſtneſs of this opinion may be doubted; but 

it is eaſy to ſhow, that the ſpirit of wine, which the adepts have deſcribed 

by its particular marks, is the ſame that we are poſleſs'd of; as appears from 


N its ſubtil volatilty, manner of re fr ee. 


+ * 1 8 
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—— 


ſtillation, total inflammability, firing linen when burnt thereon, uniting 
with ſalt of tartar, making 1 Helmontiana, extracting a ſubtile ſulphur 
from animals, vegetables, a | 
putrefaction, Sc. It is true, other properties are aſſigned it by the adepts, 
not to be found in our alcohol ; as particularly, its power of diſſolving ſalts: 
but it _— de doubted, whether this ariſes from miſtaking the ſpirit, or 
from not k 

ſomething wonderful oſten lies conceale 


5 & 


2. Eminent chemiſts have aſſerted in cheir writin „ that alcohol could 


1 
£ & 


may be prevented by the leaſt aqueous moiſture in either the ſale, or the 
alcohol. But, if pure alcohol be applied to perfectly dry ſalt of tartar, a 
rich tincture is immediately extracted, and a true combination made. Hence, 
we cannot be too inquilitive into the nature of this liquor, which, on account 
of its excellence, we eſteem the firſt among the ſpirituous menſtruums. 


2 1 This alcohol is procured from vegetables alone, by bare fermentation, Hew pre- 


nowing the requiſite, ſecret e of theſe ſalts; wherein 5 
Enn THEN SIE. 0 CCD „ 


d minèrals, its preſerving virtue, preventing 


. ; 


repeated diſtillation: it is beſt obtained from wine; mrad, or beer: Ne 


for, tho theſe liquors may quench fire, yet the ſpirit obtained from them by 


diſtillation, is inflammable: and, when all water is perfectly ſeparated from 


this ſpirit, we obtain pure and perfect alcohol; which; therefore, in almoſt 
every reſpect ſeems to be an extremely ſubtile, vegetable oil: tho“ in its 
groſs ſtate, its parts are ſtrongly attractive of one another; ſo as to make 
it form into drops, and not mix with water: but; when turned into alcohol; 
theſe parts loſe both of their attractive and repulſive power; whence, oil is 
called alcohol, when it mixes with water, and is totally inflammable. *Ani- 
mal, and vegetable ſubſtances, when perfectly putrefied, may have their 
oils ſo fubtilized and volatilized, as to be inflammable inthe open air; and by 


water. When, therefore, the difſolving power of theſe ſpititsis to be de- 


termined, we muſk, firſt, regard what kind of ſpirit it is: for common brandy 
contains much water, a liquid acid volatile fait, a diſagreeable oil, and alco- 
hol; rectified ſpirit of wine contains leſs water, leſs of the nauſeous oil, a vo- 
latile acid ſpirit, as before, and mere alcohol. Perfect alcohol, prepared with- 
out addition, contains neither water, acid nor groſs oil; and if once gentiy 
drawn, off from fixed alkali, by diſtillation, it becomes highly purified: and 
as there are theſe differences in this ſpirit, we are carefully to regard them. 


4. (1.) Perfectly pure alcohol diſſolves water, and all aqueous liquors. The bodies is 


(2.) And, conſequently, wines of all kinds. (3.) It diffolves all ſpirituous 
fermenring acids; as the tribe of vinegars. (4.) All pureoils. (5.) All true 
vegetable roſins. (6.) Moſt: of the 8 

alkaline ſalts. (8.) Perfectly dry an fixed | 


diſſobves.. a 


roſins. (7.) Pure volatile, 
alkaline ſalts. (g.) Moſt of 


the ſoaps. (10.) ae me firſt land diſſolved by alkalies 3 but it does 


not touch compound or native ſalts; as, ſal-ammoniac, ſfea-ſalr, nitre, Ac. 
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not be united with a pure fixed'alkali : and this is'no Wonder, ag me effect % fred 
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Ambiguity of I, "OST os 7 under oily and ſpirizuous — — have e 
3 word * | two kinds, which might rather be termed ſaline or compound. 


This happens, becauſe theſe menſtruums uſually a rat in an unctuous 
form; and are generally not only volatile, but liquid and ſubtile: wheace,. 
ſome acids, and ſome alkalies have been called by the name of ſpirits, 
on account of their ſubtile, volatile, and unctuous appearance; tho 
differ greatly from each other, not only in kind, or as to acid and alkali, but | 
alſo, acid from acid, and alkaline from alkaline ſpirit. We, therefore, firſt, 
divide the ſaline ſpirituous menſtruums into the acid and alkaline tribes; la 
diſtinction being abſolutely. neceſſary., Next, we divide the alkaline, ſpirits, 
from one another; ſome of them being. ample, and others compound. The, 
ſimpleſt of theſe conſiſt of water, and an extremely ſubtile, JON ae, 
ſalt. both together. appearing in the form of a thin, pellucid, and ſomewhat. 
unctuous liquor; as the pure alkaline ſpirit of ſal-ammoniac z- and to this 
claſs, belong the numerous alkaline ſpirits obtained both from animals and 
vegetables, after, bein hs deprived of the oil that is apt to adhere thereto, as 
ve daily ſee practiſed, by the chemiſts, who can thus produce them from the 
hot, 22 6 plants, putrefied vegetables, and all animal ſubſtances. 
The more compound. kind, uſually conſiſt of water, the volatile ſalt juſt 
mentioned, and a fetid oil; into which three parts they may be ſeparated:; 
and, theretore, are a kind of, volatile alkaline ſoap,. diluted in a 1 0 
of water barely ſufficient to diſſolve it. The acid, and commonly volatile 
liquors, are alſo called ſpirits, by the chemiſts, for the reaſon abave-afligned; 
but all theſe, when examined, prove to be acid ſalts diflolved in pure water. 
Thus, oil of vitriol, and oleum ſulpburis per campanam, ſeveral times diftill d 
with boiling water, becomela s great meaſure volatile. Upon this conſidera- 
tion, therefore, I ſhall here drop the name A Wl ; e Try the © JAP - 
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1 Sali mf my is a faying of the alebemiſts, hou uch as do. not underſtand falts 
=. en to be can never arrive at the grand ſecrets; and ag wonder, as yarious 
} eus. falts have great energy in the diſſolving of bodies it, we may credit 
| the ſublimer artiſts, that famous ſolvent, called . 5 ap he is ſaid to 
- have been made by Paracelſus, from ſea-ſalt ? Thus much is certain, * 


1 


fales have” an 1 great power, in the whole buſineſs of n 
ums; whence 1 have owedino ſmall pains thereon; © ©! man wa gi 


The > ors of - ee e 


2. L call''fale%a body which diflolves in water, and, if not:voladite; fütes Their par 


in the fire, and; having a ſapid taſte.” When a ſalt. is pure, or thier "nuns; c RIO 
rally, or help ſeparated from wo thing: elſe, it conſiſts of particles | 
y viewed, even by the help of the 


too minute to be diſtinctiy and ſeparate 
beſt glaſſes ; ſo that we can pronounee nothing as to the figure of theſe 
ticles. And, when ſaline bodies are reſolved into oy ultimate particles, 


from whenee they are formed, they thus ſeem to become perfeckiy yoldtile; 


ſo as, When ſeparated from each other, and from all forei reign ſubſtances, to 
fly off into the air: as we ſhewed by experiment in the chapter of earth. 
Therefore, when theſe laſt particles of pure ſalt conerete into ſenſible cluſters, 
they always are held together by ſome intermediate particles; larly 
thoſe of water and earth, which here ſerve: for a cement, and make the aſſo- 
ciation permanent, Hence, we ſee, that as the original articles of ſalt can 
ſcarce ever be confined in veſſels; ſo, we can ſay little their chemical ac- 
tions; but, when they appear in a ſtable: form, we wy bone ſome. certain 

| of them in this compoun ſtate. 643 « 8 
3. We muſt next conſider the principal differences of ale; arifing chiefly u. 


fro the different ſaline principles of which they are compoſed: and 9 
theſe principles are ſeparately unknown; yet, doubtleſs; they have a certain” 
peculiar pro reſpectively. A ſecond difference ariſes ftom the other 


Principle, . Which uniting with the ſaline one conſtitutes the ſalt.” We, 'there- 


fore, divide all kind 'of falts, into, ſuch as differ, either in reſpect of 


chill faline principle, their connecting principle, or both. And with re 
to the ff dvitio! ; Taiſtinguiſh ſalts, and. 11 gerd 


vegetable acids. (4.) Fermenting vegetable acids, (g.) Fermented v 


ble acids; (6.) Vegetable acids obtained upon Burning. (7. Veg table acids | | 


Ey dor by diſtillation. {8.) Native foſſil acids. (9.) Fofil/aclds procured 


burning. (10.) Foſſil acids procured by diſtillation. (11) Neutral acid 
Ces; as, borax, nee, > pi AH Bt gem, ſea-ſalt, andſal-ammoniac,-(12.)'O- 


ther ſalts compo theſe ſimple ones. Each of which ſalts ſhould be 
examined, in NE eh to find out their peculiar p properties; whereby we may 
come toarrucknon 922 5 8 e e ; 
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aline menſtruums, into the fol- | 
lowing claſſes; viz. (.) Fixed alcalies. (2. ):Volatile alcalies;' ( 3. ) Native 


NP 


1 a 1 Oriental, and . word, Kal. 1 a 3 plant kes. . 


„ abounding with ſalt, and growing upon the ſea-ſhores, and 1 7 
of the Nil, and the Syrian river Belus, as Pliny relates from antient au- 
— This plant being burnt, in its perfection, affords aſhes of a e 

«Pp AA Gs and if theſe aſhes be boiled in water, they make. 128 

un 


ane which PIG 8 wed part, as. 
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In marks, , (.) This alcali, therefore, is of vegetable extraction. (2.,) It is always 
obtained by means of 6-04} date SY to aſhes. (g.) It is of a fixed nature, 

e fire. (4.) It diſſolves in a moiſt air, and, thus, 
lets fall afediment: and cannot long be kept dry, tho? ever ſo carefully ſtopft 
. ». down and ſecured. (5.) It gives the ſenſation of a burning, fiery acrimony 

to the tongue; at the ſame time taſting like urine: whence, theſe ſalts are 
ſometimes, tho improperly, called urinous : for the proper taſte of this alcali 
is not urinous at firſt; but, after being held ſome time in the mouth, and 
ſolliciting the ſaliva by its acrimony ; the neutral animal ſalts, naturally con- 
tained in the ſaliva, depoſite all their acid in the alcali; whence, the other 
part of theſe neutral ſalts, now, deprived of their fixing acid, becomes vo- 
latile, alcaline, and urinous : and, this is the true cauſe of the urinous taſte, 
attributed to theſe ſalts. (6. ) This ſalt, when perfectly clear of all foreign 
ESO» | mixture, is ſcentleſs and fixed in the fire ; but, being highly attractive of 
| all acids; as ſoon as ever it touches any ſubſtance, containing a volatile, al- 
i caline ſalt, detained by an acid, the alcali 8 this acid, 
3 lets looſe the latent, volatile alcaline ſalt, and leaves it to its own volatile, 
=” pungent nature: ſo that, tho*this-volatile alcalineſalt could not be diſcovered . 
op 3 ſmell in the ſubject before; it, now, plainly may; and is not the 
ſmell of the fixed alcali, but of the volatile one. Thus, if a fixed alcaline 
ſalt be put to freſh, warm urine, it inſtantly diſcovers an alcaline ſmell, 
| which it had not before. (7. It is another property of fixed alcali, that it 
5 immediately makes an ebullition upon mixing with any acid, and intimatelß 
unites into one ſubſtance therewith: ſo that, if the point of ſaturation be 
exactly hit, no ſign, either of an acid, or an alcali, is diſcoverable, ſo long 
as the two remain in a compound ſtate; but they thus produce a fluid ſub- 
ſtance, called by the name of neutral. (S.) If pure, fixed alcali be mixed 
with the juices of turnſol, roſes, or violers, it preſentiy changes their natu- 
ral colours to a green. (g.) If applied, for fore time, to the warm and 
moiſt human ſkin, it raiſes an infſammation, and cauſes an eſchar, after the 
. | manner of a ſphacelation. (10. All theſe falrs have a highly deterſiye 
= EE 
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mentioned of kali; tho? ſome vegetables afford but a ſmall proportion, par- 


161 ̃ ò'l⁊ ́ů r . Cob 4. \ 


| aſhes; and, thus theſe ſaline aſhes being waſhed into the ground, may have 


and are thus diſſipated in fine, inſenſible volatile particles; whilſt only a 
the experience of all ages, that nature employs no fixed alcali in formi 


: £86, * 11. L. xxxvi. e. 


+ The Theor of Can n * 
marks, fixec allakie fulks may be known and diſtinguiſhed from ee, 
ſo as to 5 confuſion in che hiſtory of 3 

3. The like fixed alcaline ſalts may be alſo obcained PWR er-. 
cent, vegetable burnt to aſhes, and treated in the ſame manner as we have 


ticularly thoſe which have a ungent ſmell, and make the eyes water; 50 
ſaline part being, here, almoſt totally volatile, and off, in the burni 
k- ic, ſcurvy-graſs, onions, water- ereſſes, ſquills, radiſh, muſtard,” 
wherein the ſalts, by nature, are rendered as alcaline and volatile, as | in 
animal ſubſtances. . 
4. Theſe lixivious ſalts were well known to the ancients in almoſt every 
: as, being mentioned by Ariſtotle, Varro, Pliny, &c ( a) : but no natural 
It, that I know of, hath 2 been found with the marks above- men- 
tioned: all of them being produced from vegetable ſubſects, by the bare 
action of the fire. And no vegetable could at any time be burnt to aſhes, 
but theſe ſalts were produced: ſo that, in all times and places, large quan- 
tities of this ſalt muſt have been made upon the ſurface of the earth, with the 


rendered it fruitful in many places: tho their alcaline habure is foon el 

and a new form aſſumed, by which they afterwards act. 5 
5. It muſt here be remarked, that no vegetables could: at any als Ae Not W | 

this ſalt without burning; for, if ſuffered to dry or rot ſpontaneouſly, e IE. 

vaniſh, or change their Form: without leaving the leaſt fixed alcali behind / m Plan. 


mere terreſtrial matter remains. It is therefore univerſal, and confirmed by 


either the fluid, or ſolid parts of vegetables. Whence, again, we conclude, : : Mi 
that fixed alcali is not made by the operation of nature ; e by the action 1 
of fire. This is farther confirmed from hence, that thoſe vegetables, which: =— 
when burnt, would afford much fixed alcali, being once thoroughly putre- 
fied, become in great meaſure volatile ; ſo as, if they were now to be burnt 


with an open fire, they would afford no fixed ſalt at all; and leave nothing 


behind, but white, inſipid, terreſtrial aſhes, containin ing r no falt: fixed ſalt, | 
therefore, ſeems as much a creature of the fire, as gl 

6. We ſhall, hereafter, ſee that theſe fixed alin ſalts, eaſily reſolve M e 

into a large proportion of a hard, bitter, ſaline, and almoſt vitrified ſubſtance, © 

a ſimple earth, and a purer and ſtronger fixed alcali: whence it appears, ä 
that theſe ſalts are not ſimple bodies, but compoſed of different ones; whilſt i 1 


the ſeemingly homogeneous union of theſe principles into one ſubſtance, | 2 


is owing to a ſtrong fire. Hence it will follow, that nature, ſo far as we 
at preſent underftand her procedure, never acts by means of fixed alcaline 55 . ro 
ſalts as her own inſtruments; but, only, as ſhe receives them firſt prepared „ 4 


by fire: and, when ſhe uſes them at all, ſhe operates with them, as they fe. 


= com unded of the three principles juſt mentioned; to which we may : 3 
1 fourth, viz. an oily matter, always eng thereto, as s appears = 
=o many experiments, = 


See Ariflot. Meteor. xi. e. „ Famer FEED Flu. L. wi 6.2. 4 45 
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1. Af. . 5. Hence, alſo, jt appears. that the. more theſe, fixed. alcaline fales are fe, 


principles, the more they differ from one another; 


r, and fitter. for many put⸗ 


kr 


* 4 $4 


1 dug/in.the ground, ſerting chem-0n fire and burning thern to aſhes, which 
| | they afterwards ſift, before they grow APA the nich 

n or e reſt, they pour it 
rge copper pots, for three days, till it comes to 


r 


5 * | glaſs. . This bitter alt, therefore, is of a particular nature; and may thus 
_ a. be procured in a conſiderably large proportion. After this operation, four 
from a pound of 


. this falt 4 thus leaving the remaining fixed alcali conſiderably pure': 40 thax, 
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20. If this purißed ſalt be expoſed to a violent fire, it thus melts and 
becomes ſtronger; and if now [we in a glaſs-diſh, and ſet in the open air, 


* 
22 


it again runs per deliguium, and depoſits freſh fœces; ſo that hy repeatin 
theſe operations, the original ſalt either becomes volatile, or reſolves itle 
into a part that flies off inſenſibly, a neutral ſalt, and a terreſtrial ſubſtance, - 
and loſes all its acrimony. And it frequently happens, upon repeating this 
operation, that the alcali changes its nature, and turns into a neutral falt, 
which readily flows like wax at the fire; whence, ſome chemiſts have 
thought themſelves poſſeſſed of the great ſecret of making an incerated 
fixed alcaline falt, highly extolled by the ancient artifts : tho? this is only 
owing to the volatile acid of the air joining with the alcali, fo as to form 
a compound neutral ſalt that eaſily melts at the fire. © 
11. The fixed alcali, thus procured, has, in a high degree, all the marks. 
before laid down for diſtinguiſhing an alcaline ſalt; in which reſpect, there · 
fore, it may ſerve as a ſtandard. to theſe kinds of ſalts, which, if any doubt 
ariſes, may. be compared therewith. And hence we may be convinced of 
what was above ſaid, wiz." that alcalies, made by burning, conſiſt of three 
different principles, or of a pure alcali, a bitter ſalt, and a pure earth: bug 
the truly ſaline part is here much leſs than one could have unagined, or ſo 
little.as to be inſenſible and volatile. Whence its proper nature cannot hi- 
therto be known, as not being a fit object of our ſenſes... 
12. The groſs lee which wines depoſite after their fermentation. is over, The alan 
being preſſed dry, and burnt ro aſhes in the fire, afford a fixed alcali, by the,/rom wine 
ſame. treatment as aboye-mentioned of pot-aſh ; tho? the alcali, thus obtain; . 
ed, is purer and ſtronger than that, on account perhaps of the ſubject being 
more, ſubtilized by fermentation : which ſhews us another general way 2 
_ procuring fixed alcali from all ſorts of wine. „„ 


ws 
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e 
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13. Tartar differs greatly from wine-lees, as concreting into a 457 hard- gay of tartar 


neſs ; whereas wine lees are a looſe. and ſofter ſubſtance, falling to the bot- 
tom of the veſſel, whilſttartar ſtrikes to all the ſides thereof. "Tartar alſo dif- 
fers according to the wine that affords it; being red, brown, whate, pure, im- 
pure, and more or leſs acid, correſpondently to the wine. Acid and rough wines 
afford it copiouſly; but ſweet and ſoft wines more ſparingly. This tartar being 
diſtilled with degrees of fire in a ſand- furnace, pods a flatulent ſpirit, that 
cannot be confined; then a ſmall proportion of acid ſpirit, which gradually 
comes over more groſs and unctuous; and laſtly, an oil of a more penetra- 
ting nature than any other ; a black and ſharp alcaline coal being now left 
behind in the retort. And this is the only way that I can recollect, Aker 
cing a ſharp, fixed, alcaline, vegetable falt, in a cloſe veſſel; for all other 
kinds of vegetable ſubjects, upon being diſtilled by the retort, tho they at 
length afford a black coal, yet never, that I remember, yield an alcaline 
ſalt, till they are burnt in an open fire. So, upon burning this Black alca- 
line coal of tartar, in an open fire, it affords a white alcaline falt, ſtronger and 
purer than all others Whence it appears that fermentation may forward the 
production of alcali in vegetables; tho',' at th: ame time, vinous fermen- 
tation promotes the generation of an acid : ſo that both acid and alcali _ 
8 | Hs | ; heir 
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their generation forwarded by the buſineſs of fer 
ſervation of no ſmall conſequence. © : CE 
134. But, from whatever vegetable fixed alcalies are produced, and in 

whatever manner; yet, when brought to their utmoſt alcaline perfection by 


1 


. 


1 
pn 
© AFP 
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à violent fire, they all appear to be of the ſame nature; ſo as ſcarce to be di- 
ftinguiſhable from one another. One ſmall difference has however been ob- 
ſerved; viz. that glaſs, made of the ſame flint with different fixed alcalies, 
1 appears of different colours: but here we know how ſmall a matter 
nay occaſion a great change of colour in glaſs; as the bare Wines br the fix- 
ed'falr, in a metallic or marble mortar, may alter the colour of the 'glaſs. 


Whence I have ſometimes doubted, whether it were not ſomething metal- 


lic in the vegetable, and adhering to the fixed ſalt, that thus gives a differ- 
ent colour to the glaſs: iron may eaſily mix with vegetables, and ſo perhaps 


Fixed uitre. 


Alcali from 
" tartar and 
aiire mixed, 


From mitre 
«and regulus 


of antimony. 
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25. The chemiſts have diſcovered another origin of fixed alcali, viz; 


from nitrez and Glauber has juſtly deſcribed it. For if pure nitre be melt- 
ed in a clean crucible, it preſently runs like water, with little or no viſible 
motion; when, if a bit of burning charcoal be thrown into it, this inſtantly 


occaſions a conſiderable crackling, and the coal is toſſed about upon the ſur- 
face of the nitre ; and when the coal is conſumed, the nitre flows wry a- 


gain: but freſh bits of lighted charcoal being ſucceſſively thrown in, till the 


nitre will deflagrate no longer, what remains is a perfect, fixed, alcaline ſalt, 
anſwering to all the marks above laid down: tho? it ſtill differs a little from 
the reſt, as containing ſomewhat of the nitre, not yet perfectly changed; yet 
this does not manifeſt itſelf, till ſtrong oil of vitriol is poured up- | 


thrown upon the'nitre in this preparation : ſo that Glauber was not miſtaken 
in ſaying, that this alcali of nitre differs a little from other vegetable alcali : 
but when he extols its virtues above all others, he ſeems to applaud his'own 


diſcoveries too much. _ 1 | 55 1 | 
16. Thequickeſt way of making fixed alcali in a large quantity, is by ta- 


king equal quantities of tartar and nitre, in fine powder, mixing them . 
ther, and throwing this powder, by a little at a time, into an iron-veſſel, 
heated almoſt to the degree of ignition; for thus an inſtantaneous def 


tion is made; and a copious, white, fixed alcaline ſalt immediately produced. 


This falt ſeems, in all reſpects, to be a vegetable alcali, tho ſtill with ſome 


differences; for, upon making tartarum vitriolatum therewith ariſes an 


aqua fortis ſmell, and the matter turns black; which ſhews, as in the pre- 
caſe, that part of the nitre and the coal ſtil] remain therein (a).. 


A fixed and fiery alcaline falt is alſo ſoon prepared from nitre, and the re- 


gulus of antimony : for if pure regulus of antimony be melted in a clean cruci- 
le, and an eighth part of dry pure nitre be put thereto, the nitre, 3 5 


* 


O) See Hofman, Ob/. P/. Chem. p. 241. | 


falt, which then preſently diſcharges a vapour, ſmelling like aqua-fortis, in 
the ſame manner as when oil of vitriol is poured upon nitre. The oil of 
vitriol alſo uſually acquires a blackneſs upon uniting with this alcali; which 
ſhews that ſomewhat of the coal remains in it, from the burnt charcoal 


' 
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De Theory of CHEMIE KX. 
therwiſe nins ſo eaſily in the fire, will now require a heat capable of melting 
copper; and thus appears of a. yellow colour: and if the matter 3 5 
poured into a melting ecne, the nitre appears like a cake of gold on the _ 
top 3, and, being ſeparated from the regulus, is now ſo ſtrongly alcaline, as 
to be cauſtic or fiery, and eaſily runs into the air: nor is there any way, hi - 
therto known, of communicating ſo great an acrimony to any ſalt, as the 
nitre here acquires by coming in contact with regulus of antimony. It ſeems 
probable, that the ſy PRO of the pus here intimately, mixes with the ni- 
tre; for if this fixed ſalt be thrown hot and dry into pure alcohol, itimmedi- 

Nr Toes a red tincture, of a violently. cauſtic nature. And I have obſery- 
ed the ſame ſudden change of the nitre, whether the regulusof antimony were 
made with iron, or, in the common way, with tartar and nitre; and that this 
change does not happen whilſt the groſs ſulphur adheres to the regulus, but 
chiefly when the regulus is perfectly pure, and fuſed with the nitre. The 
change is more remarkable, as nitre never turns to an alcali with ſulphur ; 
but to a bitter ſalt, or ſal polychreſtum. It may here increaſe the ere fun if 
we conſider that nitre is a mild, cool ſalt, capable of remaining long in the 
fire, without changing its nature; and that. it does not grow alcaline with 
crude antimony, but inſtantly upon touching the regulus of antimony in fu- 
ſion. Whence we may learn, what ſudden and unexpected effects may ariſe, 
from applying bodies to one another, in a certain manner; and how unſafe - 
it is to draw general concluſions in phyſics. It alſo deſerves to be remark- 


ed, how eaſily the whole body of nitre turns alcaline, in this experiment, 


oy 


without mixing with the antimony, and barely by touching it, or 2 
: F itſel 


upon the ſurface of the melted regulus; and that, though nitre 

melts ſo very eaſily, yet it here inſtantly becomes more difficult to fuſe than 

any other ſalt. And thus much for the origin of fixed alcaline ſalts; which 

. we have digeſted and ſpoke to under their reſpective claſſes. We next pro- 
ceed to conſider the phyſical actions of theſe ſalts all along bearing in mind. 
that they are produced from vegetables by burning; that art and neceſſit 

thus produces an immenſe quantity of them; and yet that none of them are 
ever to be found on the earth, where they either are laſt in their own form, 
or ſoon change to another nature. | 
- - BÞ> Perfec fixed alcalies will be 


attratting 


as fixed alcali, immediately taken from a violent fire, and ſuffered to ſtand in 8 
a -hat air near the furnace, where no water is diſcoverable, immediately - 
grows moiſt, and turns to a Ar which, by diſtillation in a dry glaſs, 
returns the bc 5 got imbibed by the algali; at the ſame time other ſalts 
* 1 ed moiſture, being ſet in the ſame place would grow dry, or 
be deprived of their * humidity, whilſt dry fixed aleali runs per di- 
guium. Hence theſe alcalies are truly attractive of water, ſo as to diſſolve 


with difficulty, and being once diſſolved therein, cannot be rendered per- 
fectly dry again, by che heat of boiling water. 


it, unite it to themſelyes, be diflolyed by it, ſtrongiy retain it, part fram ii: 
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ind to have the following actions in l. lh! 
mmon; and, firſt, they powerfully attract water, at a great diſtance, % v. 
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degrees of heat, this liquor will not be dried to a falt: but, for this purpoſe, 
it by 5 to be boiled with a heat of more than 600 wot cg: ſo that ſcaree 


{ 40h 19. I put an ounce of pure dry fixed alcali into a clean glaſs-diſh, and 
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13. To illuſtrate this by experiment; put oil of tartar per deliquium into a 
proper veſſel, along with a mercurial thermometer; and upon applying 21 "Ro 


any known body more difficultly parts with its water than this ſalt. 


| ſetting it in a cloſe cellar, found that the ſalt ſoon attracted a moiſture from 


_ cubic feet in the air: for, luppoling the 8 ravity of air to that of wa- 
t of water to weigh 64 pounds; 
then all the ponderous parts in a cubical foot of air will be 22 of a 8 
0 


der; I can only reply, that I made the experiment whilſt the air was at reſt 


ter, as one to a thouſand, an 


this confin'd air, at reſt, and, by degrees, acquired near three ounces of wa- 
ter before it was fully ſaturated. Whence I infer, that the quantity of wa- 


ter thus attracted by the ſalt, muſt at leaſt have poſſeſſed the ſpace of fix 
a cubical 


Now, allowing half of theſe ponderous parts to be mere water, it follows, 


that a cubic foot of air contains about half an'guace of water. If, therefore, 
this ſalt can attract ſo much water from ſo lag 


* a ſpace, we hence diſcover 
an extraordinary-power in nature. And Sendivogins has juſtly obſerved, that 


the more an alcaline ſalt is calcined, the more water it attracts from the air. 


But if any one ſhall ſay, that the water here came from the remote parts of 
the air moving nearer, ſo as to touch the fixed alcali, and give out their Wa- 


in the place. 


20. For farther ſatisfaction, I took a large glaſs-veſſel, as clean and dry | 425 | 


if it had juſt come out of the nealing- oven; and, firſt heating it, I put 


therein a quantity of hot and ry falt of tartar, reduced to fine powder; 
then ſtopping the mouth of the glaſs with a dry cork, tied cloſe down with 


a ſoft oiled bladder, I found the ſalt, ſticking to the ſides of the glaſs, grew 


moiſture from the air, it might be ſuſpected chat it attracted air by itſelf at 
the ſame time; eſpecially ſince we above ſhewed, that all water attracts air, 


wet with the water it attracted from the ſmall quantity of air contained in 


this cloſe veſſel; tho? the air itſelf was dry and hot, at the time when the 
1 7) ß 


bottle was corkec. 


21. Fixedalcali ſeems to have a contrary property, with reſpect toair; iſo. 
that, tho? it attracts water, it appears to repel true elaſtic elementary air: che 


contrary whereof might be expected: for; as this ſalt ſo powerfully attracts 


after being once v.51 thereof; and as all air may be ſuppoſed driven out 


from this ſalt, by 
aeliquium is put into the air-pump, it yields no ſign of containing air, even 


tho? the liquor be heated. Whence one might be apt to infer, that fixed al - 
cali not only repels air, but even expels the air contained in the water 
attracted: by the fixed alcali, in making the oleum tartari per deliquium ; and 


conſequently, that this ſalt has a power of diſlodging and dipelling air from 


water. But we have already treated this ſubje& in our chapter of air ; and 


e violence of the fire. And yet, when oil of tartar. per 


rendered it ſomewhat probable, by experiments, that fired alcalies ftrongly 


attract, and cloſely unite air to their own ſubſtance, ſo as not to part with it 
again, but by the utmoſt force of fire, or the intervention of efferveſcence. 
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LJeaver- 
pet, or ſtrongly attract, and fix air in them; one of which muſt needs be the 


caſe: and, after ſo many experiments as 1 have made to this purpoſe, 1 


cannot help doubting of the alternative. 


22. The ſtrongeſt, pureſt; and drieſt fixed alkali Si Tek hot from the fire; at 5 8 
mixed with pure alcohol, is attracted thereby; bat if ever ſo little Water ad- "07x phi 


heres to either of them, the water is immediately attracted, and the alcohol 
repelled, ſo that they cannot afterwards be united by any known method ; 
whilſt thus the alkali ſeparates the ſpirit of wine into two parts, viz, a ſatura- 


ted ſolution of the ſalt, and pure alcohol floating above it; which two cannot 


be mixed together. And here alſo we may ſee, that the attractive force be- 
twixt the water and the alkali is reciprocal: thus, if a pound of pure alcohol 
contains a {mall proportion of water, and fixed alkali be put thereto, the al- 
kali preſently attracts the water, and appears like a. viſcid oil on the ſides of 
the glaſs; the alcohol, at the ſame time, being kept from uniting with the 
alkali-. Wbence we may underſtand, that many particular Shyſical opera- 
tions are performable by fixed alkalies, acting upon liquors'prepared by fer- 
mentation ; the alkalies here acting either by attraQting or repelling the alcho- 
hol, or by attracting the water alone. Theſe alkalics alſo act, in another re. 
ſpect, upon liquors procured by fermentation : for, as all ſpirits diſtilled 
from wines conſtantly have a volatile acid mixed with them, the alkali, by 
ſtrongly attracting it, renders the ſpirit purer, deprives it of acidity, and thus 
greatly alters the nature and virtue of the ſpirit; at the ſame time the alkali 


it ſelf is? ſo changed, as to become a compound falt 3 or if the ſaturation be 


complete, the neutral purging ſalt of Sennerius. And to this obſervation is 
owing the method of procuring pure alcohol without fire, and without diſtil- 
lation; for, by mixing a proper oportion of pot-aſh with brandy, and ſtir- 
ring them together, the alkali: will attract the water, and fall to the bottom; 
leaving the alcohol at top, ſo as to be poured off by inclining the veſſel. If 
the alcohol is not ſufficiently rectified by this firſt operation, feln -aſh be- 


ing added to it as before, will render it ſtill purer. It is obſervabſe, that the 


ſpirit of wine, in this operation, always gives out an unctuous ſubſtance; 
which did not appear before, either in the ſpirit or alkali, but is produced 
upon their being thus mixed toget he. 


23. Fixed alkali alſo has the power of attracting diſtilled vegetable oils 3 ragt inn.. 


thus, if dry, ſtrong and pure fixed alkali be taken hot from the fire, and pi 

into a diſtilled oil, it eagerly, and with a hiſſing noiſe, dra ws the oil to it ſelf, 
and unites therewith, ſo as directly to make a kind of ſoap; which may be 
rendered more perfect, by ſetting it in a cellar, where the union becomes 


more intimate: for thus the mixture becomes uniform, and exhibits a mass 
which is ſemi - volatile, diſſolvable in water, and of great medicinal virtue ; ſo 


as to be called the leſs elixir of the philoſophers, S/arkey's volatile ſalt of tat- 


tar, Matthews's great corrector, the ſoap of Helmont, &c. This, as a medicine Fan) 
was firſt greatly celebrated in England; and from thence 2 over all E.. 
rope. It has che virtue of reſolving and fuſing almoſt all the tenacious fub> >), 
ſtan | by a coagulation of the juices in the body; ſo as to open b. 
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ration, ſweat urine, and thus emove the. cauſe of. obſtinate chronical diſra 


y.of Cui Ar. 
ſes. If digeſted with ſimples, it changes their nature, and ſometimes their 
particular virtues; ſo as, in many caſes, to correct their virulency, and gire 
them new properties: but, after the uſual manner of chemiſts, its virtue, as 


nan univerſal medicine, has been two much extolled. As to its preparation, 
it muſt be remembred, that the oil and ſalt can never unite, if ever ſo little 


water be lodged in either; and eee that fixed ſalts, uſed cold, will 
not here anſwer the ase and even, if a fixed alkali ſhould riſe above 


the ſurface of the oil, and touch the air, the ſalt would thus grow wet, and 


prevent the effect. Fixed alkali eaſily unites with animal or expreſſed vege 
table oils, by means of quick-lime, water and fire; as we ſee. in making the 
common ſoaps. And a pure ſoap, thus prepared, has a ſurprizing power in 
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ſtrong or weak; and this more powerfully than they attract water: for, in 
their attraction of acids, they always violently expel the air contained in ei- 
ther ſalt, and thus produce numerous air- bubbles; at the ſame time remark- 
ably repelling water, and thus becoming ſaturated, they eaſily grow dry or 
part with the water; which, when ſeparate, they ſtrongly retained. Thus, 
rectiſied oil of vitriol, and oleum tartari per deliquium, do not caſily let go 
their water ſeparately; but, upon mixing them together, they expel the wa- 
ter from them, ſo as to leave an almoſt dry falt at the bottom of the ſepara» 
ted liquor, as we ſee in preparing the zartarum vitrialatum; and the ſame 
Holds of other acids mixed with alkali : whence many abſtruſe particulars: may 
be cleared up, in the hiſtory, of menſtruums. But alkalies have a limited 
power in attracting acids; and there is a great diverſity among them in this 
reſpect, tho rather owing to the difference betwixt the acids and the alka+ 
lies, as the excellent Homberg has uſefully. ſhewn (b); from whom we ſhall 
here tranſcribe a few experiments. (1.) An ounce. of ſalt of tartar attracted 
all the acid from 14 ounces of ſtrong diſtilled vinegar z. and, after drying, 
was found to have gained 3 drams and 36 grains in weight; the other parts 


of the vinegar being mere inſipid water: wWhence we ſee the proportion 


there was between the acid and the water in this vinegar. (2.) From ſpirit 


po ſalt, it abſorbed two ounces, and five drams; and, when dried, became 


heavier by 3 drams, and 14 grains. (3. ) From ſpirit of nitre, it abſorbed 
1 ounce, 2 drams, and 36 grains; thus increaſing its weight 3 drams and 10 
grains. (4. ) From agua: fortis, it took up 1 ounce, 2 drams, and 30 grains: 


increaſiog its weight by 3 drams and 6 grains. (g.) From oil of vitriol, ir 


gained 5 drams 3 and was augmented by 3 drams and 5: grains. „ 633 1A8 e 
235. And as theſe are the principal among the acids, it hence follows; (1). 
Jaturated with an alkali, become of the ſame denſity ; ſince vinegar," which is 
the lighteſt of theſe acids, when all its acid is. totally abſorbed hy an ounce of alt 


24 That acids, tho? "oy different from one another in denſity, yet, after being 


of tartar, increaſes the weight of that ſalt as much as it would be-increaſed by 


* 


oil of vitriol, which is the maſt ponderous acid. And the ſame holda true of tlie 


| | 4 nur W 
dec, ig: the Fart of the difference betwixe the greatel 


the regenerated tartar,” ſo , is hard to dry, (.) Hence, thele acids 


ſeem greatly to differ in e ene v of water where with they are . 8 


ſinee the pure acid, from 1 is always of the'fame wei 0 
that if, by any method, 14 ounces of diſti led vinegar could 7 5 con- 
denfet: to's drams, and' the acid be © d feparate from the water with- 
out farther change, perhaps the berg thus concentrated, would! be a 


en, am acid as the oil of vittiol ; at leaſt jt right then flturite a 5 q 


quantity of alkali. 63. Hetics alfo we learn, What proportion of Water is 
contained in theſe acids: 4. It is alſo probable, that if acid ſales could be 
obtained pure, without any admixture of water, they would appear in a ſo- 
lid form; and, tho” this has not been hitherto done by art, yet an approach 
is made thereto by violent cold. 180 ) It may here allo be conſidęred, what 
effects alkaline menſtruums muſt prodyce'in diffolving bodies co ontaining a la- 
tent acid which often conſolidates them; and therefore being abſorbed 
leaves them to reſolve into their corpponent ; whilft, in the action of 
ſolution, an efferyeſcence ariſes, numerous air-bubbles are diſcharged, an 
produce elaſtic air: which ſudden effects cannot. be underſtood. without th 
doctrine of alkalies above delivered.” When an acid is flowiy pouted to an 


alkali, in a warm liquid ſtate, and "the containing veſſel is ſhook” after each 15 
addition, at len an th point of ſaturation will be obtained, and no ebullition . 


appear; and a this, if more of the liquid acid de added, it pro- 
duces no more commotion than ariſes upon pouring water to water; 99 
the compound ſalt, thus produced, is neither acid nor alkaline, but neutral 


and called by the name of the acid which © faturated the alkali. And hon 
acids have been termed male, and alkalies female ſales; and thoſe compoun- 


ded of the two, hermap hroditical, Sg. 

26. The ſtron ng ebullition and efferveſcence Which Ki pen upon the 255 
alkalies with acids, perhaps ariſcs oy the violent ex ace of the air an 
water, whilſt the acid and alkali forcibly ruſh into each other, and ſtrike a- 
way what lay between them to obſtruct the union of their . Whence 
we may make the following queries. 5 MED. ) Whether acids abound with air, 
whilſt alkalies' contain none? (2.) Wh er 7155 redominating in the bo- 


dies of animals, are the cauſe of flatulency TX Whether Lorean: ſalts, 


made 4 a combination of mn and 1 e l air, ad t thence occaſion 


: , 1 x 


tion, e ern an eld. re Tires Ty | A ets heat; "hill 1 


greater, 48 in animals, tends rather to an alkaline putrefaction? Thus 

much is certain, that theſe ſalts reſt after complete ſaturation,” and then 
produce no ſtruggle, upon the addition either of an alkali of an acid falt to 
N. r winde And hence, alkalies and acids are ie be Rey © 


N 7 2 22 beat - e 
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| and the leaft 1 
red weight, is only 3 Fare and this only Rin the vinegar; on account that 


t, And, in order to underſtand theſe method of procedure, we muſt next 


or oil of vitriol be added thereto; the latent alkali here attracts the acid ſo 


having almoſt all the known properties of that ſpirit; being only more yola- 


! 
Lllalies at- 
tract acids 
vario. 


mong the phyſical cauſes, productive of motion in nature, at the time they 
unite; tho? this cauſe ceaſes, when the union is completed. + 467" 44 WA 
27. In this action of acid and alkaline menſtruums, it is manifeſt, that both 
air and water are excluded: for, upon mixing acids and alkalies together in a 
fluid form, little, ſolid, ſaline cryſtals 144. d the liquor, in the very act of 
union, whilſt the aqueous part is expelled; which, after the ſaturation. is 
completed, may be poured off in the form of water, having no faline taſte: 
and then the neutral ſalt, upon drying, turns to a white, opake, 'mealy 
powder. Such compound, falts alſo dry eaſily, and with a. gentle. fire; 
4 the ſimple acids, and alkalies, they were made from, are dried witk 
. Dy tho? the neutral ſalts, thus prepared, eaſily part with their wa-- 
ter; yet the alkaline, and acid ſalts from which they ere made, are difficult- 
ly ſeparated, by the bare force of fire, into the pure ſalts they were before: 
thus ſal-ammoniac, made from the volatile alkaline ſpirit of that ſalt, and 
the ſpirit of ſea · ſalt, being ſublimed, the ſal-ammoniac does not ſeparate 
into its component ſalts, but they both riſe together: and the like holds of 
tartarum vitriolatum, regenerated ſea-falt, nitre, tartar, Cc. tho? there are 
other artificial ways of reſolving theſe compound ſalts, into their conſtituent 
aids and alkaliesz upon which ſome ſeeret operations in chemiſtry depend. 


conſider ſome other properties of alkalies. e. 
29. Tho! alkalies attract all the known acids, yet they attract ſome much 
more ſtrongly than others. Thus, for example, when an alkali is 1 


"4 


with vinegar, as in regenerated tartar, and the ſpirit of nitre, ſpirit of ſalt, 
added, and. lets go the vinegar wherewith it was ſaturated before! ſo that 
now the ſpirit of vinegar may be drawn off from the mixture with. a gentle 
fire, and leave a regenerated nitrous ſalt at the bottom of the veſſrl. So 
again, when alkali 1s ſaturated with ſpirit of nitre, if ſpirit of ſea-falt be ad- 
ded, an agqua-regia will riſe from it by diſtillation, and leave a nitrous + ſalt 
behind, tho* ſomewhat changed in its nature. Again, if alkali be ſaturated 
with ſpirit of ſalt, ſo as to become common ſalt, and ſpirit of nitre be ad- 
ded, an ague-regra is thus obtained by diſtillation, leaving a nitrous: ſalt be. 
hind, capable of fulminating with an inflammable matter; tho? it differs in 
its nature both from nitre and ſea-falt. Hence, in theſe two laſt : caſes, as 
there is no great difference, with regard to acidity, between the ſpirit of nitre 
and the ſpirit. of ſalt, one of theſe acids. ſome way, expels the other; ſo that 
they both riſe mixed together ;. whilſt a part of. them both alſo remains be- 
„„ J lone EL en ot no oral 
30. If oil of vitriol be poured to an alkali, ſaturated with. ſpirſt of nitre, 
the ſpirit of nitre is immediately ſeparated, and the acid of the vitriol remains 
united with the alkaline part of the nitre; and, by diſtillation, leaves a ſalt 
behind, reſembling /artarum wiriolatum, but in ſome reſpects differing from 
it, yet without having the properties of nitre. If oil of. vitriol be added to 
ſea - ſalt, there preſently ariſes a. very volatile, faming, acid ſpirit of ſea · ſalt, 
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e ſtronger. acids conſtantly 
they lodge in. (2.) That theſe ſtronger acids then-ugite to the alkali; in the 
place ee (3.) The ſalt, thus generated, now becomes 
of the nature of the acid; laſt united with the alkali- (4) There is always a 
conſiderable difference between the ſalts thus ded, and the natural ſalts 
which afforded the acids. So, for example, the . /almirabile Glauberi, made 

by the diftillation of ſea - ſalt with rectified oil of vitriol, is of a very different 
nature from that made by mixing oil of vitriol and oil of tartar together : and : 
the like holds in other inſtances... So again, the ſalt prepared in the diſtilla- 
tion of Clauber's ſpirit of nitre, is of a different nature from that of the 1 
mirabile Glauberi; tho? both are here ſuppoſed to be made of the ſame acid 
and alkali. - And hence e may correct that general rule of the chemiſts 
which ſays, that acids always convert alkalies into the nature of the acid, ſo 
as to produce the ſame ſalt as the acid did before. 
31. We may here farther obſerve, that when theſe acids are added te 
compound ſalts, they .diflodge the former acid, and unite to the alkali, with- 
out any conflict or efferveſcence 3 whereas a conſiderable: tumult is rais d up- 
on the firſt joining of an acid to an alkali: norm does any air appear to be here 
nenting Upon ihie initing; tho Ir Grſt un lang ag ity i -ifchoignd: - 


5 [ah ſeems owing to the preceding ſaturation having expelled all the air in 


the efferveſcence then made; ſo that the ſecond acid enters the ſaturated al- 
kali, already deprived: of its air, and remains therein, without any, more 
being expelled or attracted: for if the acid, here diſplaced by a. ſtronger. a: 

cid, be mixed with a freſn quantity of alkaliz\-it again produces as ſttong an 
efferveſcence as at firſt; generating air, : and raiſing a conflict, ſcarce any ſigas 
whereof appeared in the compound ſalt . 
32. And hence we may underſtand the wonderful tranſmigations and re- 
generations of acid ſalts, from hence numerous phyſical arts may be diſco-—-„ 
vered, and improved; as alſo many ſurprizing, and-: hitherto unknown, . 
changes of bodies; whilſt neither the examples nor inſtrumeats thereof have 
been met with: ſo that no explanatian can be given of them, upon any o- 
ther principles hitherto known: - It was neceſſary to mention theſe things in 
the hiſtory of alkalies, conſidered as menſtruums, otherwiſe numerous phæ 
nomena wou'd every where occur, in the application of theſe alkalies, whilſt | 
they could not be underſtood without a knowledge of theſe obſeryations, 

Here alſo occur ſeveral particulars, deſerving to be farther enquited into 
(I.) Whether all fixed alkalies are generated by fire alone? (2. ) Whether all Wer ices. . 
volatile atkalies are produced by a putrefactive heat? (3) Can any faxed,,or 
volatile alkali long retain their nature in the open air? (4.) Whether 

their nature will not be altered, or the ſalts changed, ſo as to becotne neutral 
or ſaponaceous, by thus meeting with acid or oily particles? (g. And Will 

not the ſame happen in the bodies of plants and animals 21 (6,) Is not a large 
r nere produced; eſpecially of ſuch 
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The Theory of Cnnmis Tay. | 
whoſe componetit atid is very where common, and ready at Hand? 670 
And, az natural acids, or thoſe: produced by fermenting — 4 — 
ng where, is there not, in natute, a very common ſalt, of the ſame kind 
erated tartary or the ſpirit of -Mindererus, made with a walatile al- 
Ds t and diſtilled -vinegar ; being a mild, penetrating moveable ſalt, of 
no great taſte? But there is nothing of this Rind more :deſerving to be 
known, than the origin and nature of the moſt common uſeful ſalts; -viz, 
ſea · ſalt, ſpring· ſalt, ſal· gem, and nitre : which, whether they ara made hy 
a combination of their o acids, ſuch as we find by chemical diſtillations, 
and a fixed vegetable alkali, deſerves to be enquired; or whether, being pro · 
duced fimple by nature, they are not rather changed, than ſeparated by fire. 
Many eminent chemiſts, ſiace the doctrine of acid and alkali prevailed (c), 
maintain, that all theſe ſalts ariſe, and are naturally produced from the mix · 
ture of acids with alkalies. But it is highly;probable, that ſalt was 'contained 
in the ſea,” before the acid ſpirit of ſalt was preſent therein; and befoze;any 
fixed alkali was made from vegetables. On the other hand, no Known exe = 
periment hath hitherto produced the leaſt fixed alkali from ſea-ſalt.' Thus 
much is certain, if pure and dry ſea-falt be intimately mixed with thrice its 
weight of common dry bole, and carefully diſtilled with all the degrees of 


fire, it conſtantly yields a certain proportion of acid ſpirit 3 beyond which no 


more can be obtained from it, with the utmoſt violence of fire; whilſt the 


bole will ſtill remain ſaline in the:retort ; and being well waſhed from all 
its ſalt with water, if the ſolution be well purified and evaporated, ſome ſear 
ſalt, but no fixed alkali, will be obtained. Nor do I learn, that the acid ſpi- 
rit of nitre, or of ſea-ſalt, was ever hitherto found naturally, but always as 
produced by art or by fire; and this rather by a change, chan a ſeparation of 

parts. It is true, theſe acids, properly mixed with alkalies, regenerate, in 
{ome ſort, the ſalts which afforded. the acids; tho always with ſome differ» . 
ence between the native and artificial: which ſhews, we cannot be fo certain 


as to the compoſition and reſolution of theſe ſalts, as ſome authors 4 5 


We may hence learn, what caution is required in uſing alkalies as olvents 
ſince a change, in any eircumſtance, or a flight addition of a foreignſubſtance, 
may eaſily change an alkali, and produce a ſalt that ſhall not en as 4 1 
alkali, but according to the nature which is thus introduced. 

33. It remains to be conſidered of pure fixed alkalies, that ſometimes, he 
they are applied as ſolvents to certain bodies, they not only ſeem to pro- 
cure a perfect ſolution, but preſently after unite with them into a maſs 
that can ſcarce be diſſolved again by any menſtruum; the maſs thus appear- 
ing extremely remote from the alkali here. employed. For example, if to 
_ & hundred. weight of clean ſand, or flint reduced to a calx, and ground to 
fine powder, à hundred and fiſteen pounds of pure fixed alkali be added, 
and thoroughly mixed there with, and the mixture be ſet in a glaſt houſe 
ee with a moderate fire, for an hour, and kept ſtirring all — while, 
the fire being afterwards increaſed for five hours; whilſt the ſtirring is all 
along continued; 'a maſs will thus be obtained, rightly diſpoſed for making 


che (fineſt gal. If this . riod dry _— and in a warm, 
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dry place, for four'or five months, the; ingredients will thus be* more inti- 
mately united: and if now, the matter be put into glaſs-houſe pots, ſet in 
the hotteſt part of the furnace, it will thus melt into à Kind of viſcot 

thick, and apparently unctuous fluid, caſting up a froth to the ſurſact as ir 


boils ; which froth riſing more and more, often amounts to a fourth part of the 


whole maſs.: This frothy matter being carefully ſcummed off as it riſes, 

till no more appears, and the remaining puriſied matter being kept in con- 

ſtant fuſion for two or three days, the matter thus remaining behind in the 

pot, it What e call their metal; and when cold, makes the beſt 
fort: of glaſs. 


Now, / unleſs this was proved to us, by very day's experi- 


ence, who would have ſuſpected, that fixed alkali, which runs into a liquor e 7 


in a dry air, ſhould thus with fand, melt into a matter ſo like a metal, 


except in malleability ? This r ee not to be omitted in 


the hiſtory of alkaline menſtruums. , therefore, we ſee when the alkali 


is brought by the fire to run like water, | it becomes ſo powerful as to fuſe 
ſand, or flint, into an almoſt aqueous form being .irſelf, at the ſame time 
ſo changed, as to appear with -a ſet of new properties, and retain nothing 


of ita former nature 


4. This affords us an inſtance how ſuch menſtruume as have a ſtrong 


* 


diſſolving power, may permanently: concrete: with the bodies they perfecti7 655 


diſſolve ; the concretion being the ſtronger, as the ſolution was more 

And hence we learn that alkalies, ſometimes, when they diſſolve perfectly, 
may be io changed in the action, as totally to loſe their own ſaline nature: 
for, if there be any body far removed from the nature of a ſalt, glaſs 
will doubtleſs be allowed for one yet, glaſs contains nearly a third part 
of alkali in its ſubſtance. It may alſo ſeem extraordinary,” that fixed alkali 
ſnould here ſo ſuddenly loſe its alkaline nature, in the action of diſſolving 


and paſſing into glaſs, ſolas not to retain any one mark of its being an 


all z for it here becomes taſteleſs, makes no efferveſcence with acids, 


changes no colour in bodies, has nut the leaſt acrimony, and becomes more 


fixed in the fire, and harder to melt, than it was before. It is alſo extraor- 
dinary, that the glaſs thus made, melts into a tenacious, tough, ductile 
maſs, ſo as to be formed into veſſels of any figure; and ſticking fo ſtrongly 


to iron, as to be thereby taken out of the melting: pot. Another remarkable 
particular is, that two opake bodies ſhould thus conerete into a pellucid .. 


ſolid, not to be diſſolved by any known menſtruum; tho' itſelf, in part 
conſiſts of the moſt ſoluble of all ſalts: for glaſs is neither diſſolved by water, 
ſpirits, oil, acids, alkalies, ſimple or compound ſalts; not, even by the 
philoſophic ſpirit of wine, nor the circulated; ſalts of the adepts, nor even by 
the philoſophical mercury: all theſe higher menſtruums being, as authors 
conſtantly relate, prepared in glaſs · veſſels, many whereof are conſtantly uſed 


in the digeſtions, diſtillations, circulations, fixations, and ſolutions z and 


even in the operations of the alkaheſt itſelf. 


355. Hence we ſee bow diffcult it is, to affign the origin of any phyſical | 
body, or to aſcertain the principles whereof it is compoſed ; and to ſeparate 


the body into its principles: ſo as, thence to diſcover a way of compounding 
the like. Thus, tat artiſt ever ſo well verſed in-natural philoſophy, 
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glaſs, When he aw it? Could he ever ſuſpect it Was made of fixed alkali 
and Aint! united! together in a ſtrobg fire ? It is therefore bold, in phi- 
| loſophers, little; converſant in experiments, to aſſign the origin, nature, and 
. principles of gems: it were better to confeſs our ignorance, than to cheriſh 
=: great expectations upon ſlender acquirements. To judge rightly of theſe 
| | Watters, we ſhould; not only know the nature of the 3 concerned, 
—— poyer: of: noi wining e N ve nn in che 
union. * 15 4 2 * 
Altalies dif - 36. Blaving. Ming: coakdered * origin, n are effects of allies | 
5 Vr i in furih. menſtruums upon ſome principal bodies: we muſt next obſerve, accordin 
3 d0 What was above laid down, that as the vegetables, which afford fix 
= alkali: by; burning. contain an acid, more or leſs cleaving to it, whence 
= the alkaline ſalt will become of another nature than if the acid were not 
preſeat thefein: underſtand the ſame of, oil and earth adhering to the 
lalt: on which-account, there will be a 8 bet w ixt fixed alkalies, 
| | as they contain more. or leſs of theſe principles: whence, it is no wonder that- 
EP certain experiments with alkali, as related by! ſome: authors, do not OR 
| | orgy fmt e eee work 35 un e aus rh; _ 
And from ad- ies alſo may receive Fe rink om other things a 
inn. Get News in puniculat, their pr greatly i ſons and an ings, fiery, 
| conſuming- virtue given to them, by being mixed with quick - lime, pre- 
red from ſhells, ſtony ſea- plants, or lime-ſtone; fot, by this means a 
. be obtained ſo ſtrong and corroſive, as to diſſolve and fuſe almoſt 
all the ſolids of animals and vegetables by boiling: 'Whence,. we ſee a ſtrong 
alkaline ſolvent way be prepared from the ſame ingredients, which make 
— unactive glaſs. Again, fixed alkali, rendered ſtronger by quick lime, and after- 
b wards dryed at the fire, eaſily melts like wax ; and thus, by an 3 
virtue lays hold- of and diſſolves bodies put into it. And this, 
may be the ſecret artifice, Which ſome of the ancient chemiſts are ſaid to 
= have, of performing extraordinary things by an alkali of eaſy fuſion ; _ 
ES eee is theit incerated dale of nam, ala from its nn melting 
F BEN | WAY; cj oo 5 7 
. The limitati- . 38. There are, however, ome: bodies upon which fixed alkali bas 
3» _ the pron effect as a menſtruum; thus it does not diſſolve, nor any way affect 
pure quick: ſilver, in hat manner ſoever applied thereto: and hence alſo, 
it exerts no diſſolving power upon thoſe metals, which, according to the 
adepts, confaſt of a pure mercury, and a: fiery metallic, fixing, ſu a re 
ſpirit. Thus, gold and ſilver are not changed by it, that I know of * it 
has ſome action upon the other metals; perhaps becauſe to their mercurial 
parts they have added another, which approaches to the nature of an 
þ unctuous and ſulphureous ſubſtance: 'But, as theſe external ſulphurs are not 
b eaeeaſily ſeparable rom the metallic matter with which they concrete; hence it 
1 8 often happens, that when theſe alkaline ſalts act upon ſuch ſulphurs, «they 
3 | ma ſeem co change the mercurial part of the metals, intimately united with 
"ET. the e without being able to touch the mercury in its own pure nature: 
iN 2³ 1 ves *Plainly / 19 82 5 erer common antimony with ſalt of 
tartar, 
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tartar, nearly the hole body of the antimony, or both its ſulphureous and 
mercurial part, was diſſolved into one brown maſs, without affording a re - 
rr but, when the regulus of antimony, now ſeparated from its external 
the metal; extracts from it ſomething ſulphureous, and becomes of a gold 
colour; whilſt the regulus itſelf, remaining at the bottom, is thus made 
purer and whiter. Here, therefore; the diſſolving power of alkalies, with 
reſpect to metals, ſeems to be limited; for, when applied to calcined metals, 
and aſſiſted by the force of fire, they ſeem not capable of — that 
orm: 


ſulphur which fixes their mercury, and gives them the metallic fc 


no method of applying fixed alkalies having hitherto, that Iknow of, ace 
tained the mercuries of metals. And ſome of the greateſt proficients in this 


art, after all their experiments, have given it as their opinion, that theſe 


mereuries have been rather ſeen by the eye of reaſon, than the eye of ex- 
perience. As for myſelf, after all the labour I have beſtowed: upon the 
ſubject, I could never meet with the ſucceſs promiſed in books; ſo that, if 


what Mr. Boyle, Tachenius, and M. Homberg, relate of recovering the mer- 


cury of metals be true, ſome ſecret proceſs is required to make theſe 


regenerating alkalies enter the fixing ſulphur of metals. 
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39. Both the fixed and volatile alkalies have a diſſolving power, ( 1. 5 7 act jan 


animal, vegetable, and mineral ſubſtances; ſo far as theſe contain /n bodies. 


oils, balſams, gums, roſins, or gummy roſins, or conſiſt of unctuous mat - 


ters; ag alſo upon ſulphurs, whether pure, compounded, or joined with 
other materials: all which, theſe alkalies excellently open, attenuate, re- 
ſolve; and diſpoſe: to mix intimately with water, alcohol, and oils. Thus, 
alkalies have a great effect in extracting of tinctures, which afford excellent 
remedies. Gum- hedera, \gum-juniper, gum- lac, mytrh, Sc. which other - 
wiſe ſcarce diſſolve in water, or alcohol; readily diſſolve therein, after be- 
ing prepared for the purpoſe with theſe alkalies, or diluted, heated, and 


dryed therewith, over a gentle fire. (2.) Theſe alkalies, alſo, act as a 
ſolvent, upon ſuch bodies whoſe component parts are held together by 


an acid cement; which being thus attracted by the alkali, the component 
parts now ſeparate or fall aſunder: but, here, the acid is often fo inti- 
mately united with the ſubject, as not _ or entirely to be extracted at 
once, tho? in time it uſually is. Thus, quic 


preſently return to running mercury, upon the affuſion of oil of tartar per 
deliguium, but changes to a different powder; which being: diſtilled in a 
retort, with a ſtrong fire,; the mercury, leaving its acid in the fixed alkali,” 
comes over in its native form. (g.) After certain bodies have been once 
diſſolved by an acid menſtruum, pure alkalies often exert a new power, ſo 
as to diſſolve ſuch bodies better than if applied to them before they were 
thus diſſolved by the acid: whence it is, that alchemiſts direct, in order 
to obtain the mercuries of metals, that the metals be firſt calcined by 


4 


acids, and afterwards be treated with alkalies. 


ſilver being diſſolved hy ſpirit 
of nitre, and turned into red precipitate, by the action of the fire, does not 


40. We muſt here beſtow a ſhort conſideratiom upon volatile alkali, as Pelatile al. 


a menſtruum. Whether any volatile alkali exiſts in nature, 9 the #44 
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. 8 putrefaction, or the.diſtillation; of animal or vegetable ſubſtadees, 

is not eaſy — unleſs we ſhould ſay; that the particular ſalt found 

in mineral waters, is of this kind; tho ſuch ſalt cannot be, juſtly, reduced 

to the claſs of volatile alkalies : Vetter Dr. Hoffman has 'ſhewn, that they 

: rather belong thereto, than to the acid tribe. On the other hand, all ani- 
ͤ n mal and vegetable ſubſtances are, by putrefaction, brought to afford a 

| volatile alkaline ſalt: the acrimoniouspungent vegetables, and all animal ab- 

15 ſtances afford it upon bare diſtillation; and ſuch ani mal juices as are not alka - 

a yet upon being mixed with fixed alkali, are fo changed, as immediately 

to yield alkaline exhalations, and by the action of the fire, afford a vola- 

tile alkali, the other parts being attracted into the fixed alkali. Theſe ſalts, 

however produced, may by — treatment be rendered pure, of the ſame 

| virtues, and of the ſame form; their-virtues. being fimilar to thoſe of faxed: 

alkalies, tho' with ſome difference. Thus volatile alkalies act, and:are agi- 
tated ſpontaneouſly, or by a very ſmall degree of heat; whereas, fixed 
a 7 es a much greater aſſiſtance from fire, in order to their acting: 


9 


volatile alkalies fly off the inſtant they. are heated; and, therefore, do not 


5 exert their diſſolving power when applied to heated bodies; whilſt fixed 


alkalies ſooner enter the bodies they diſſolve, when aſſiſted by heat; and e- 
main conſtantly applied to eve fined ſubject they act upon. But, When 
volatile alkalies are purpoſely to cloſe to a ſubſtance to be diſſolved, a 
moderate heat then -e ire oh uickens their difſolving. wer; as we: 
| ſee upon applying the volatile ſalt + urine, for inſtance, to the warm ſkin, 
and covering ths ſalt with a . plaiſter; for thus, there ſoon ariſes 
heat, pain and inflammation” upon ſkin, followed by an ulcer, and a 
black eſchar: and, allowing for theſe differences, the action of volatile * 
kalies may be underſtood, from 2 e er. r 
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i acid M. E N . R whe MS. hes rt 
| e ine Hear 16 yRep pt no greyy nag 
Native, vo- E vg already 8 5 phy ſical 5 18 of an acid, and 
_ obſerved: that acids are ſeldom nes in a ſolid-farm; except in 


the eſſential ſalts: of acid or auſtere vegetables, or in tartar. All acids 
ariſe either from vegetables or foſfils;; none, that I knOW- of, being found 
uliar to animals. The vegetable acids are either natives or produced 
fermentation. The native vegetable acids ſeem to ariſe from that j Juice 
which plants attract out of the earth, in the. way of nouriſument: whence, 
in this reſpect they may, perhaps, all be — to the foſſil tribe: eſpe- 
cially, ſince the ſea · plants, _—_— have no roct growing at the bottom of 
the fea, conſiſt of mere alkaleſcent 3 z- and by diſtillation afford a vola- 
tile unctuous alkali, according to the obſervations of Count-Mar/igh upon 
this ſubject. The native vegetable acids are very manifeſt in ſome plants, 
as in ſorrel, Ce. and, nagain, in the juices of untipe fruits, which grow 
ere . ug they ripen 4 eee . | 


be Theory 8 ky. . 
eee et e eee acids -particul; N 
fade as guaiac Ge, where; one could.not have .__- 

d an 2 if it 1 2 appeat upon hbiltiony Nor, would 
Ar c 1 — ar 3 2220 denden _ e affordg. 1 


dean a bs, their power appears by. LPR — upon ſuitable vx 4 
jects n "ME. of e or of lemons diſſolyes and corrodes 
iron, eg a We manner of mineral. acids. Theſe fluid, 
acid vegeta 


Juices 3 rs ls by no anorher treatment, reduced. to ſolid ſaline 
3 vx. by be {pi and ſet to ſhoot; as we remarka- 
on: 

bly fee in the juice of ſorrel, 5 thus affords a ſalt like tartar, and. con- 

tains the true _ acid. of the plant. 8 90 

24. Fermentation, alſo, ſeems to diſcloſe or 3 che acid latent i in ve- Fermented 2 

getables : : thus, tho the ſweet, ripe vegetable Juices ſeem to contain little, or vin: _—_ EE 

no acid; for example, the juice of ri grapes, honey, ſugar, Se. yet after e 47 7 : | 

they are properly fermented, an acid is directly extricated from them z/as e 

remarkably appears in the wine made from them. 80 again, there is no N 

ſign of acidity in malt, wheat, Se. yet, by fermentation they ſoon grow 

acid. It is true, the acid thus produced, is more ſubtile than the native: 

r we may term it a vinous acid: which allo is of two kinds, u., as 

| e liquid. in the wine, or ſhoots from it in the ſolid form of tartar to = 

the ſides of the caſks. | And theſe fermented, v1 10Us acids have nearly. the 1 - 

fame Properties with the native. 8 

3. The other vegetable acids, produced by on I chooſe to call Acetous acide, 

_ acetqus: for all the known wines, properly treated by a. ſecond. fermenta- 

1 turn ſour, conſume their own tartar, and thus become 19 which 

Ki ng acid; and affo ng rge Ae of acid; Jpirit by diſtillation. 

The ule. 1 this TO is ſo great, and general, that, in a ma all 

other menſtruums have, * Gs called vinegars „ and e ine 

ſolvents the vinegars o of the pbilglophers tad + | 2 
4. To. theſe acids we may add, as another kind, thoſe. vegetable ; julces Fermenting © = 

Which, being only half fermented, are in a, middle. ſtate, betwixt the 8 acids, _ 

and fermented. acids; and give them the name of che Jormeating kind: i 

which in this;ſtate, have £i a property, in their elaſtic fermenting part, as 25 = 

is not to be otherwiſe found in nature, as 1 know. of. 150 the gas, or highly a 

expanſive and exploſive acid, ſpirit, here Fun eat quantity, bei fins | 

received into. the noſtrils, 2 a {ſmall hold m 3 e.caſk, will inſtan 9 

Tory, a man pee or at le el ral. a ſadden apoplexy, palſy, "cri . 

| been found. hy ſad N Whence we may have . 

11 cauſe of drunk „ And, diſorders of the 

nerves, 9 8 0 She al A pad hence we may. account for an extraor- 

dinar phænomenon related by, Cornare, of — in his excellent treatiſe 

of ſobriety ; viz. ( that in oo old age, he was every. year ſeized with a 

45 33 and faintneſs, neat the time of vintage — which he could find 

no remedy ; 10 e doe e the diſorder increaſed to an extreme de- 

Ka "OS: (Puts 19080 ately | NE DEM WING he Lt ie 
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and * his former vigour; but | d the wine 
of chat year grew older, he relapſed and continued ill, till he 3 
* "yy reer by drinking new wine in the autumn.“ ' Henes-- therefore, we 
ſiees what an iheredible effect the fermenting acid may have upon animals, 
both to their relief and prejudiee. And on this account it ſeems to be, that 
the cholera! morbus is often ſo ſuddenly fatal; viz. either from new wine or 
ſummer-fruits, ſermenting in the ſtomach, and inteſtines, and diſcha 
their gas into the muſcular coats of theſe parts, ſo as to occaſion a — 
ſpaſm: to which purpoſe there is an extraordinary account, in the philoſo- 
-Phical tranſactions, where that excellent anatomiſt; M. St. Andre,” accurately 
I -defcribes the caſe of a man, who was opened a after dying of this diſtempet, 
3% | from drinking too freely of new bottled-ale. - And as we, hence; fee tuch 
| an acid may have a ſingular effect; probably it may alfs-a& as an extravr- 
wo ws dinary menſtruum in Other reſpects. I have ſometimes fuſp pected, that this 
furpriſing ſpirit is fixed in tartar; and coming to be ſet looſe in the diftilla- 
tion of that ſubſtancg, occaſtons ſo viblent an ekploſton, as to bürſt the 
glaſſes; which is a common accident in the diſtillation of tartar; as chemiſts 
well New. It. is certain that bodies ſuffered to remain in fermenting li- 
quors, are acted upon very differently from what they would be, if put into 
the ſame liquors after ferment ie fee, when recent plants are put 
into fermenting wort; ape liquor is obtained, thro' which the virtues 
of the ingredients are equably diſtributed, fo as to act like an entire ſubſtance; 
or as Venice-treacle, mithridate, Ge. tho* com _ of numerous different 


. ingredients, brought into an vyilpren mals With 7 20 by chez Joint vir- 
tuye of the whole. | 4 
 Frqtable 5. Pure active, ssd and e native Se; are alſo obtained 
= acids by barn« from vegetables committed to the fire. Thus, if green wood be laid upon a 
A 7. clear fire, ſo that its ends may reach beyond the grate; the fire then acting 


upon the middle part of the wood, fuſes the Juices therein contained, and 
drives them out at the extremities, with a hiſſing noiſe and froth, in che 
form of water: this e being collected, is a pure acid, having all the 
properties, and the di ys. virtues common to acids. Whence, we ſee 
why the ſmoke of wood is Ne to the eyes; viz. on accent of its 
diſcharging every way, into the air, ſo ſharp an acid, as to enter the ſub- 
ſtance f fleſh' or fiſh expoſed to this ſmoke; tinge them red; and 


13 


reſerve 


them from or growing rancid: acids, thus rocui d. bei | 

3 Uke thoſe * ard 4 — key kinds es 7 Ln 355 | 
e 6. Again, we And ſeveral particular acids, of a balſamie and oy kind, | 
£508 produced by diſtilling vegetables in cloſe "veſſels, both 8 oth enſum and 
. Lene hus, the dry chips of guaiacum, juni afford a 


reddiſh, ſomewhat oily, and ſtrongly acid liquor, o the 8 Amell. 
Te liquor thus procured, may be tad ftronger by depuration and recti- 
fication, ſo as to become à very particular acid menſtruum. It has alſo 
extraordinary effects in the human body; where it atrenuates, preſerves, 
= ä ſtimulates, reſiſts putrefaction, and proves diuretic and ſudorific: and, if 
= | this acid ſpirit be well purified, it admirably extracts the medicinal virtue of 
| plants; for, by its ſingular, ſubtile, penetrating acid, it — the * 


2 Beg 


of What it extracts and diſſolves. And all theſe vegetable acids will inti- 
mately-diffolve many animal, vegetable, mineral and metallic bodies: they 
diſſolve horn, bone, and the fleſh of animals, by being digeſted and boiled 
there with; they diſſolve ſhells into a tranſparerit liquor; and act upon all 
the metals, except gold, filver, and quick ſfſ ver. 1 


PR 


7. Chemiſtry has diſcovered other acids in aid of the former, and capable PZ! acids. 


of diſſolving mercury, ſilver, gold, and other foſſils, which the vege- 
table acids will not touch. The acids here meant are of the foſſil Kind, 
and cannot eaſily be digeſted or ſubdued by the bodies of animals: whereas 
the vegetable acids may, by the powers of the body, be ſo changed, as to 
loſe their acid nature, and become another kind of ſalt; but the known 
acids, capable of diſſolving gold, ſilver and mercury, are ſo ſtrong, as ge- 


nerally to deſtroy, or prove almoſt poiſonous to animals; except in ſome 


few caſes, where putrefaction, or an alkaline diſpoſition runs high :-as when 


KAY 


alkaline" poiſons are ſwallowed, or the juices acquire a corroſive, alkaline © 
quality; or, again, when the plague, or the peſtilential ſmall-pox rages. 


£ + 


8. The native foſſil acids are extremely few, and hard to find: for 75 en 
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the mineral waters called acidulæ, are ſo far from being acid, as rather to 27. ccd. 


give all the marks of an alkaline nature. But there is often found in 
mines, a damp or vapour, ſmelling like a ſulphureous ſuffocating acid, and 
giving other marks of its acidity ; tho“ this is ſeldom found alone, or in 
a pure liquid form; but, meeting, as it often happens, with a ſolid body, 
capable of attracting this acid, it unites thereto, and thus becomes fixed and 
palpable :' and, when extracted again from this fixed body, it is manifeſt to 
the ſenſes; and ſo far as we can diſtinguiſh, is, when rendered pure, con- 


PE 


ſtantly one and the ſame thing 13 5 ; 
9. When this general foſſil acid meets with un&uous ſubſtances in the 4cid in ſul. 
earth, it thus makes different forts of ſulphur ; which by burning in a moiſt Pur. 
air, afford the oleum ſulphuris per campanam : a liquor, x os being diſlilled in 
a glaſs veſſel in balneo Mariz, affords a conſiderable proportion of pure water 
ſupplied from the air, and uniting with the acid fume ariſing from the ſul- 
phur in burning. After no more water will come over, there remains at the 
bottom of the glaſs, a ponderous, thick, cauſtic acid, in all reſpects, per- 
fectly reſembling pure oil of vitriol ; excepting only, that it contains no 
metallic volatile part, which always, more or leſs, remains in oil of 
vitriol. JJC on on en TT, | | 
10. When this ſame univerſal. acid enters lime-ſtone, it concretes there- i: alum. 
with, and conſtitutes alum of a different kind, according as different matters 
are mixed with the ſtone; tho? all the kinds, being firſt gently calcined, 
and then diſtilled with a violent fire, afford a vapour which condenſes to a 
liquor, that, when perfectly rectified, is the ſame, without any. conſiderable 
difference, as the former, obtained from ſulphur burnt under the bell. 


white powder, and diſtilled with degrees of fire up to the higheſt, it affords 
a white fume, which condenſes to an acid liquor, that when perfectly recti - 
fied, is the ſame with thoſe obtained from ſulphur and alum. And, blue 
vitriol, treated in the ſame manner, alſo affords an acid liquor, which "_ 


11. So again, if native green vitriol be calcined, with a gentle heat, to a In vil. . 
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perfectly rectified, is not to be diſtinguiſhed from the former: and, if the 


acid liquors thus produced, be boiled with the heat of five hundred and 
ſixty degrees, they riſe and diſperſe into white-cloudy fumes, which ſpread 
wide in the air, and thus preſently kill all the known animals and inſects. 
And, if taken into the lungs of men, they ſoon raiſe a violent cougbing 
that cannot be ſtopped, thus bringing on a difficulty of breathing, ſuffoca- 
tion, and ſudden death; or, elſe, an incurable aſthma for life. The oils of 
ſulphur, alum, and both the vitriols, 1 the ſame effect, when boiled 
or rarified into vapour by heat: and any of theſe acids, being united to a 
fat oil, make ſulphur; to a calcarious earth, alum; to iron, copperas; and 
to copper, the blue vitriol. For theſe reaſons, therefore, we judge, chat 
oy and the ſame, ponderous acid, conſtantly exiſts native and pure among 
the foſſils. ye n e ee , ay alla re Eret+; 
12. The properties of this foſſil acid are the following: viz. (1.) It is, 
in its own nature, the moſt ponderous of all acids; being as 11, when fpi- 
rits of nitre and aqua fortis are 9; ſpirit of ſalt 8; and diſtilled. vinegar a- 
bout 7 (a). (A.) It is the moſt fixed of all acids, ſo as to afford none of its 
own acid fume with the heat of boiling water, and to require a heat of above 
560 degrees to make it boil perfectly; upon which it immediately ſends out 
noxious acid fumes, (g.) This acid, being rectified or purified from all its 


water, becomes highly corroſive, ſtrong and ponderous, and ſo attractive of 


_ diſſolved by acid ſpirits, it immediately releaſes them from their acid fol- 


water, as to imbibe it from the air, and thus increaſe its own weight. (4. 
When well rectified, it inſtantly conceives a great degree of heat upon mix- - 
ing with cold water. (5. ) It produces ſuch a change upon ſea· ſalt, ſal · gem 


and nitre, as, by means of diſtillation, to make them riſe in the form of the 
ſpirit of ſalt, or ſpirit of nitre; and, when poured upon many other bodit 


vents, ſtrikes them out, renders them volatile, and often ſubſtitutes. it ſelf 


in their ſtead. And hence, if alum or vitriol be calcined and mixed with ni- 


tre, they afford an agua. fortis; or, with ſea-ſalt, a ſpirit of ſea ſalt: for:the 
ſtronger fixed acid of vitriol lies concealed in theſe ſubſtances, after calcina- 
tion, and could not be thrown off by the calcining heat: and this ſtrong 
acid coming to mix with the nitre, occaſions a pure ſpirit of nitre, or agua- 

fortis to riſe, in which there is no oil of vitriol contained; whilſt the acid, 
left behind in the calcined vitriol, remains at the bottom, along with partof 
the nitre, and thus makes a fixed ſalt like tartarum vitriolatum. And the 


| ſame is to be underſtood of ſea- ſalt. (6.) It readily diſſolves iron, copper 


with more difficulty, ſilver ſcarce at all, but quickſilver with 560 degrees of _ 
heat: it neither diſſolves lead nor tin. (7.) In other reſpects, this acid has 


the ſame properties with. other acids; and has this in common with ſome of 


_ them, that it perfectly diſſolves camphire into a fluid oil: which by pouring 


The acid of 


mitre. 


a large proportion of water to it, becomes true camphire again. 


native, even in the ſmalleſt degree; but is always produced from aitre. 
which being mixed with thrice its weight of bole,, brick · duſt, or the like, 


13. Another foſſil acid is obtained from nitre, and has never been found 


and diſtilled with a ſtrong: fire; à large part of it is thus raiſed in a red 


(a) See Memoir. de I Acad. Rey. de Scien. Ann. 1699. p. 4. 
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3 to a liquor, is called by the name of ſpirit of nitre. 


Or, if dry. nitre be. with an equal Plant of oil of vitriol;.in a ſand Y 
heat, with all the degrees of fire, a like ſpirit. of nitre, thus alſo, comes over RT 
in red fumes. , Again, if this ſame nitre be ground with an equal quantity 

of cokrothar of vitriol, or hurnt alum, and. then diſtilled. in a ſtrong fre, * 
it affords the ſame red fumes, which condenſe into a ſpirit of nitre, = 
e ge erte f. And, however this ſpirit is prepared, it 
will be found the ſame in all reſpects ; ſcarce any experiment being able to 
ſnew the difference. This ſpirit of nitre has theſe peculiar properties, that 
it riſes ĩn red fumes, and diſſolves ſilver into extremely bitter, cauſtic cry-.. — 
ſtals : this ſolution, being in a manner peculiar to ſpirit of nitre, and ſcarce - no 

to be made by. any other acid, for pure oil EP zerforms it with diffi- ES... 

culty. It allo, diſſolves mereurys lead. and: copper y bur ſcarce dillalves tin. Fo | ll 
and will not touch gold. When this acid is intimately mixed with the 1 
metals it diſſolves, it ſtrongly adheres thereto, ſo as not to quit them in a | -Y 

_ conſiderable fire: as we ſee, when ſilver is ſo diſſolved, which thus makes 1 


lapis infernalis; a ſubſtance capable of being fuſed in the fire, without quit I 
ting the acid menſtruum. So, likewiſe, the red precipate of mercury, I 
when properly made, long reſiſts an intenſe fire, without letting go. the 1 
a / hh ³ . ĩð u dts 2 
14. When ſea-ſalt is perfectly pure, it affords no ſign of its. containing The acid of - 2 

an acid; and the ſame. holds alſo of nitre; like which, by the treatment 4. _, = 
mentioned above, it is changed into a fluid, volatile acid: for, it mixed with 3 
thrice its weight of earth, to hinder it from melting; and diſtilled by de- 1 
of fire, it riſes in white, thick, volatile, diffuſive clouds; which con- b 

denſe. to a liquor of a green, or gold colour: and, if diſtilled with oil of 4 


vitriol, this liquor is more volatile; but in other reſpects, the ſame. And 
whatever method it be obtained by, there is no conſiderable difference ta be 
found in it; even, tho ſal-gem, or ſpring- ſalt, be uſed for the purpoſe. 
The ſpirit ſo prepared from pure ſalt, conſtantly riſes in white fumes; and 
is a ſolvent for gold, which no other acid in nature will penetrate. It alſo 
diſſolves tin (4), mercury, iron, and copper; but not ſilver, nor lead totally: 
whence we ſee it is a peculiar kind of a ci. 
16. Hence it appears, that pure . of nitre, and pure ſpirit of ſalt, are Aqua regia, 
two very different liquors ; which, however nearly approach to each other, 
and may eaſily be changed, the one into the other ; a 8 well 
deſerving to be regarded in the hiſtory of menſtruums. Thus, if ſpirit of 
nitre eee off from perfectly purified nitre, in a-glaſs-retort; the ſpirit 
. of nitre is meliorated thereby, and after every ſuch operation, becomes fitter 
for all the purpoſes of ſpirit of nitre: but, if the nitre here employed, be 
not perfectly freed from all ſea-ſalt, the ſpirit of nitre ſo treated, loſes its 
nature, will not diſſolve ſilver, but becomes a kind of ſpirit of ſea-ſalt, or 
agua negia, and diſſolves gold. And by carefully conſidering this fact, it will 
appear to be owing to ſome nitre remaining in the ſea- ſalt, and mixing with 
the ſpirit upon diſtillation; whence, a true aqua regia is thus formed: as 
may farther appear by the following experiment. Take one part of 2 5 


5 (3) Boyle, Sept. Chem. P- 177. 2 5 


1 
+3 


Conc uſion 


drawn from be | | | 
0 e biftery , duction of vegetable acids. And thus ſome excellent wine, that was not a- 


acids. 


perfect dryneſs in a ſand-heat, and you will find che 


- eaſier than the ſpirit of ſea · ſalt uſually does; and i 
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De Deory ef Cunuienray.” = 
dry, decrepitated ſea· ſalt reduced to fine powder, put it into a. clean retort, 
and add thereto four parts of ſpirit of nitre, or „ arcs giftil to 

the acid ipirit, in the recei - 
very will be an aqua-regia, and not an agua fortis; as 'diffolving gold, but 


not touching ſilver. And upon examining the ſalt that remains at the hot- 


tom of the retort, we ſhall find it, after ſolution, purification and cryſtalliza- 
tion, to be a true and perfect nitre (c). Again, take one part of perfectly 


purified nitre, and two parts of the beſt ſpirit of ſalt, diſtil them in the ſame. 


” 


manner, and a ſpirit will come over, that diſſolves gold much quicker and 
5 the dry ſalt, remaining 
here alſo becomes true and perfect nitre (d). Whence we ſee, that aus-. 
fortis becomes an aqua-regia, upon the mixing of ſpirit of nitre and ſpirit of - 

ſea-ſalt together, in any manner, and almoſt any proportion. And even if 


at the bottom of the retort, be diſſolved in water, filtred and cry 


* aqua-fortis be mixed with a little ſal-ammoniac, ſal-gem, ſea · ſalt, ſpirit ot 


ſalt, or other ſalts containing theſe, it preſently becomes an aqua-regia. » |. 
16. From this hiſtory of acids we obſerve, (1.) That acids may eaſily... 
roduced from ſubſtances that are not acid; as weſaw above in the pro- 


cid, being well bottled, and fixed to the ſail of a wind-mill in motion, tur- 
ned to vinegar in three days time, according to the obſervation of M. Hom-- 
berg (e). (2.) That, however, acid once produced, and long expoſed to the 
fire, are ſcarce afterwards changed. Thus agua: fortis, aqua-regia, ſpirit of 
nitre, ſpirit of ſalt, and oil of vitriol, being hermetically ſealed up in glaſſes, 
and digeſted for four years, with the uniform heat of an athanor, retained the 
ſame diſſolving power; whilſt only vinegar became inſipid, and acquired a 
ſpicy odour: but the ſpirit of ſalt had, in this time, begun to diſſolve its con- 
taining glaſs. (3.) Theſe acids loſe their acidity, in acting as menſtruums upon 
the bodies they diſſolve; as M. Homberg I ary curious experiment 
made upon quickſilver and ſpirit of nitre (). Whence it appears, that the 
ſtrongeſt acid menſtruum, by diſſolving its proper ſubject, is changed into an 
inſipid, unactive matter, no longer retaining the peculiar diſſolving power 


it had before; but thus becoming water, phlegm, or ſome aqueous li- 


quor : "whence, the ſolvent is truely changed, and the power of diſſolving 
loſt in the act of ſolution. Hence, it is not improbable, "that theſe acids 
are generated and deſtroyed; for no ſpirit of nitre hath ever been found 
native, but is always produced from nitre already formed. No this nitre is 
generated in earth abounding with the excrementitious parts of animals, lime, 
alkali, and air; or from ſpirit of nitre, attracted by pure fixed alkali; or laſtly, 
from fertile, rich earth, defended againſt rain, and not waſted: in the pro-— 
duction of vegetables (g). Whence, it appears that the acid ſpirit of nitre 
ariſes only from pure nitre changed by the fre ; and that native nitre 2 * 


* 7 


a 
Tu ” * 


* 


le) See \du Hamel, Hift. Acad Reg. Sc. p. (e) Hift. de Aead. Rey. ur dc. Vol. II. p. 11. 
158. Boyle, Orig, Ferm. p. 2 5. l Ibid p. 4, 44½½%i 
: (4) See Boyle, ubi ſupra, þ. 2t5—224- (g) Mem. de Þ Acad. Roy. de Seien. Vol. I. 
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fore, theſe apy pen — concrete therewith ; and are 
of” comer ns m unte and thus numerous, different b 


at Link emery, t. and with each of them conſtan 
new able 


1 5 in ho reſpets 
25 (1.) In — rm 
hs Es (2.) Ther 
"ck: _ iro 92 which are diſſol — 
aut lime, n, copper, Sc. which are di lved I 
every acid; the bodies ſo diſſolved, conſtantly: 
vent, from the water in which it was diluted; the diſſolved marer' being 
thus united to the acid ſalt, and rendered of a ſaline — ſo as to 
with water ; whilſt the acid adheres to the matter, which would not * 
wiſe difſolve in water. But, when the acid ſolvent is ſeparated from * 
eee de, dare, e in the form of earth, and will not 
diſſolve in water. Hence, therefore, we may eaſily be impoſed upon in the 
ws, anc we form of water, W — for pure element Which has 
employed in certain operations, and holds numerous diſſolved and dif- 
ſolving particles: and hence bodies are often ſuppoſed to be produced from 
ſimple water, whilſt, in reality, their origin is owing to ſome diſſdlving or 
diſſolvable particles it contains. And this may happen the more eaſily, as 
acids in general, when united to, and ſaturated all the bodies — 4 
mentioned, except metals, loſe all their acrimony, and almoſt all their taſte, 
ſo as to paſs pr ein 2 diſcovered. Thus, for inſtance, if ſpirit ol nitre 
be perfectly ſaturated erabs - eyes; this ſolution will prove a limpid; and 
amol inſipid liquor; and when diluted with fair water, filtred and ept for 
ſome time in a gentle heat, it might paſs for water it ſelf; but, upon adding 
fixed alcali thereto, the crabs-eyes before diſſolved will ſoon/fall tothe bot. 
rom, and ſhew that ſuch a ſolution was not water. (g.) Theſe acids/alſoa- 
_ gree-inithis, that in diſſolying their reſpective ſubjects, they not only con- 
———— diſſolve, but alſo have their own nature there - 
by. Thus we learn from experiments,” that even the ſtrongeſt acids, bx 
N as menſtruums, are by the bodies acted upon; and not only a 
loſe their acidity, but their diſſolving power. So, for example; when ſpirit 
of nitre diſſolves mercury, till ſaturated therewith, the liquor drawn off is ſo 
changed thereby a8 to be able to diſſolve no more. 4. t is alſo a common | 
property of acids, to I che colour of vegetable juices, or to turn them 
red; as we ſee in the juices of violets, roſes, turnſol, Sc. (5.) They all 
in this, that they do not ſo much change che bodies they diſſolve, as 
are changed by them; which appears in numerous inſtances. Thus vine- 
does not remain vi in the lead it has diffolved ; nor is ſeparated 
5 again in the form o e whereas the lead, upon reduction, turns 
to lead again. When ſpirit diſſolves mercury, Tk mercury may 
hens bf ecovere * W . ſeparated from it, is no 
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Their diffe- 


te.. 


the reſt being water ; an ounce of 


langer the thing it was before: is 5 common to chen er 
many of their acid parts are conſtantly loſt in the act of diflolving: : 
18. Theſe acids, however, differ — from one another; 0 


4a: In the quantity of true acid, wich *reipe@ to the water they contajn: 


thus, an ounce of the beſt vinegar holds but eighteen grains of true acid, 


of ſalt holds 53 grains of true acid, 
ſpirit of nitre affords 2 drama, and 23 


and the reſt is water; an ounce 


ee of acid, and the reſt is water; an ounce of oil of vitriol affords 4 


and 6g grains of acid, the reſt being water; according to the Ger. 


5 vations of M. Homberg (g). (2.) The ſeveral 6 von, of pure acids differ 


greatly as to the degrees of their ſolvent pow Temes. of nitre —. 4 
touches gold, with a boiling heat, or only — it 
difſolyes ſilver, whilſt aqua+regia has the contrary effect: —— it is — 
that the acid here does not ee et, an acid, but as a particular 
body. (3-), Theſe acids alſo differ . that ſome of them are 
changed in a different manner, or into a new. ſubſtance, upon diſſolvi 
_ ſolvends; ſome being thus changed more, and others leſs. © The 
ſpirit of vinegar, , by diſſolving lead, becomes thick and unctuous; but 
irit of nitre is not ſo much changed by diſſolving the fame.” (4. One 
and the ſame acid is greatly changed by acting upon ſome ſubjects, and 


little by r oor others. Spirit of vinegar, we juſt now obſerved, is 


conſiderably changed by acting upon lead; but by diſſolving iron quite 
loſes its own nature, ſo as never to recover it; tho? by diſſolving oy 


into a green liquor, whence cryſtals of verdigreaſe are obtained; — 
cryſtals contain a ſtrong vinegar, ſeparable from them by diſtillation with 
little change, tho' it adhered ſtrongly to the copper. Whence we ſee, how 
eat a difference may happen to an acid in different metals; which alſo 
Folds of other ſubjects. (8. 3 All acids may be diluted with water, and 
united with ſpirits and oils: thus, ſpirit of nitre unites with alcohol, tho 
not without conceiving great heat, diſcharging red fumes, and making a 
ſtrong and almoſt fiery cferveſcence 3 the fame ſpirit af nitre, upon — 5 
ing with oils, generally raiſes a violent heat, and ſometimes a motion pro- 
ductive of fire and flame. Oil of vitriol alſo 1 produces great heat 
mixing with alcohol. And when acids unite with oils, a bituminous, 
pitchy, or ſulphureous matter is commonly produced; whence ſurprizing 
changes are made. And thus we finiſh our account. of acid menftrgums; 
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pituitous, and 
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mixed with foſſils, and ſublimed together with them in cloſe 


— x 
oy 
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ſublimed herewith, arg very extraordinary; and many of the ancient che- 
miſts have called dis ft, the key for unlocking the See of nature... I 


count, it cannot be imme ans ſcyeral times ſublimed 
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t om ure, dry, er e Want. in loſe wen,, which is the beſt 


Sea-ſalt confi- 
dered as a 


menſl ruu m. 


or 
nearly the ſam? effects in chemiſtry; as the above-mentioned brine oflal- 


method of obtaining the flowers of — 7 * 

3. Though ſea-ſalt, fal- gem, an falt, differ in their origin, yet 
they are of one and the _ kind, 105 may na ill be here conſidered under the 
head of ſea-ſalt ; which, by means of the ſea · ſalt - ſpring, and ſalt- mines, is 
diſtributed over all parts : of the carth, as the univerſal preſervative. againſt 
putrefaction. This ſalt eaſil diſſolves i in water, and runs per deliquinm in a 
moiſt air, ſo as to make a an excellent menſtruum, producing, 


ammoniac; and therefore may be uſed far all the ſame purpoſes; '' {7 _ 

4. Sea-ſalt decrepitates over the fire, and being afterwards reduced to fine 
powder, in a warmdry mortar, it may be melted in the fire 5 where itreadily 
paſſes thro” the pores of the crucible, and vaniſhes. If ſemi- metals, or me- 
callic foſſils, are mixed with this ſalt in fuſion, great and peculiar changes are 
thus produced, I mix eight ounces of moiſt, undeerepitated ſea · ſalt, with 
IN ounces of powdered antimony ; and, after long grinding them t. 

ut the mixture into a crucible, and' covering it wich 3 erucible, 1 
fa them together with a ſtrong luting ; then ſetting them in areverbe- | 
rating furnace for twenty-four hours, and increaſing the fire at laſt to make 
the ſalt run, T found, upon opening the veſſel, ' a duſky' maſs, with white 
ſpicula riſing on the top; then reducing the whole to powder, I rreated it 
as before, and obtained a ruddy maſs, with the more metallic part at the 
bottom: and, Fu repeating the proceſs, and uſing a ſtrong fire of fuſion, 
almoſt all the thro" the pores of the veſſel; leavingat the bottom 
a ruddy maſs of antimony ſurprizingly changed: where we ſee, by an | 

example, how this falt m 150 act as a dry menſtruum, by means of fire. 

6. This ſalt may be uſed, on many Becalighty? with a much greater elſe 
than any other falt; and therefore is uſually applied, in a dry form, mixed _ 
- with brick-duſt, in the buſineſs of cementations, in order to introduce ex- 

traordinary changes as to the exaltation, ſeparation and ripening of metals; 
which ſubject is Targely treated of by Paracelſus, and verified by others. In 


dis operation we are to obferve, that the dry ſea - ſalt, here mixed with the 


brick · duſt, turns to a violatile acid ſpirit, reſembling agua regia, and acting 
like that upon metals, ſo as to uce ular effects; — when, by 
this means, the ſea-ſalt is turned to a pirit, and ſeveral times returned 
back upon a pure, dr Nr An ſalt, 2 furprizing cular ſolvent is 
chus obtained from and, to this Purpoſe, een relate * 


AJaborious experiment. 


6. To two pounds of pit of ſea-falt,T added, tra es, 
dry ſea-ſalt, in fins ee as the ſpirit would take up; then purifying the 
liquor by reſt and ſtraining, I put 1071 into a tall, chemical phial; vert | 
ing another of a ſmaller kind thereon, I carefully cemented them together; 
then expoſed the matter to the heat of the ſun, from the tenth of Ny, to 


the tenth of Fuly, Aſter this, I diſtilled it in a retort, with a gentle fire, till 


a thick liquor, a ng like oil, and containing hard cryſtals of ſea-ſalt, 
remained at the 8 What was diſtilled over, I now a he fa 


OO PR SO repeating this operas thi: has 


£ K 
\ 
. 


wie They of Cynurovay, 

the operation twenty times, and again poured back the liquor laſt diſtilled, 
and left them mixed together for five months; then with a gentle fire, 1 
drew off an almoſt infipid phlegm, till the acid ſpirit to riſe; when, 
changing the receiver, and diſtilling with 4 fironger fire, 1 obtained ag 
extremel „ acid, ponderous oil of ſalt, which I kept ſeparate, and 
| obferved. thar the Toit tutdiningr en the (labiiben of the retb +. alibr E 

diſtillations, was extremely . conſiderably fixed. I put this ſalt in 


a glaſs-diſh, and * it to che air of a cellar, where it run per delipuium, 


into a liquor; which being purified by ſtraining, and united again to the 
phle un, Foiric and oil of ſalt 1 9 — 4 ES thus at length, by a new 
: Ailton, obtained a menſtruum of ſuch: efficacy, as made me not 

of my labour (4). This proceſs I performed, in order to diſcover what 
truth there was in the account Paracel/us gives of it. Mr. Boyle, by means 
of a particular, long-· continued digeſtion, obtained a ſpirit without phlegm,, 
and riſing before the phlegm, from ſea-ſalt by it ſelf; and this with the 
moderate heat of a ſand-furnace (i). Sea · ſalt being diſſolved, ſtrained; 
purified,” and cryſtallized, affords a ninth part of a f 
a bitter auſtere taſte, and not ſhooting into cryſtals ; and this being 


taken from it, the ſalt becomes the purer (t). Theſe particulars being 


conſidered, it is no wonder that conſiderable chemiſts have attributed ſuch. 
great virtues to fea-falt chemically prepared; and this both in the way © 
a menſtruum and a medicine: the method of preparing it for which pur- 


| poſes, may hence be learnt: 


ine ſubſtance, having 


7. The common nitre, bein procuged from animal, alcaline and calcati- Nirre a: a 


ous ſubſtances, is eaſily turned to fixed alcali, and a volatile acid. It alſo fr. 


appears of a particular nature, when applied to bodies as a menſtruum ; and 


its operations are here ſo intricate, as ſometimes ſcarcely to be explained, on 


account chiefly that the ſubje& is extremely changeable by fire, and other 
things. When expoſed to the fire, in a pure and dry ſtate, it there ſoon 
flows with certain bodies, like water; and thence ſurprizingly promotes their 

melting, though otherwiſe of difficult fuſion ; and thus attenuates, divides, 

and intermixes their parts, even whilſt it acts upon them in no other re- 
ſpect: whence it comes to be uſed in metallurgy, as a flux for metals. 
8: But if the matter thus mixed with the nitre, contains any thing oily, 
unckuous or ſulphureous, this ſuddenly deflagrates with the nitre in the fire, 
raiſes a violent flame, and greatly increaſes the heatz whence the applica- 
tion and action of the nitre being ſtronger, it greatly changes, divides, 
fuſes, and ſeparates the bodies in a differe nt manner than is otherwiſe 
known the nitre at the ſame time loſing its own nature, or turning to a 
kind of ſal-polycrefins, which has a different diſſolving power from that of 
nitre. Whence the action of nitre upon bodies is of one ſort, Before it 


deflagrates with them, of another during the d ion, and of a third 
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Again, when nitre is nielted al with a vegetable coal, its 


are, thus, ſtrongly agitated, ſo as in ke Manner to agitate the bodies to 
be diſſolved; at the ia | aCti 


* 


lame time diſchargitig particular aftive fumes, capable 
of 88 and diflolving many bodies in che fife. But when the nitre 


and, then, according to its own penetrating and particular nature, it begins 
to act as a fixed alcaline menſtruum; and thus acquires and exerts a new 


(2 


* 


diflolving power: as we ſaw in the precedi alcal 
, If che bodies thus to, be. difſoſved, by fuſion, with, nitre,. contin 

| le, or the like, the nitre is immediately 
changed into a ſtrong acid volatile falt, or ſpirit of nitre : which, now, 
agitated. with fo violent a fire, penetrates, diſſolves, and greatly changes 


the ſubject; thus acting by one of its parts, like. aqua forti whilft the 
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other part remaining at the bottom, acts by a very different diſſolving power. 


And, hence, we may underſtand,” what a great effect this ſalt may haye, 
when uſed in the way of cementation, 
thus it changes into a corroſive ſpirit, capa 
various ways; as may be learnt 1 rom the acc 


Wong. with metallic matters: for, 


11. If pure nitre be fuſed in a N fire, along with gulus of anti- 
mony, it at length produces a kind of cauſtic-ſtone, Which acts after a 
manner, ſo far as I know, peculiar to itſelf; being a very fixed falt, © 
difficult fuſion, and uncommon fiery acrimony. "Wh Ce, It a 1 


antimony, and applied to bodies in the fire : doubtleſs its efficacy as a 
menſtruum, mult thus be extremely gre t. 
132. If powder of fal-ammoniac be | po | 
crucible, a'gentle flaſh will be produced, as if a burning coal was thrown 
pan the nitre; whilſt the ſalt is thus every moment changed in the fire, 
till at | 


oy 


length, being ſaturated with the ſal-ammoniac, it flaſhes no longer, 
le 


but turns to a new kind of reddiſh-falt of a very articular nature, little 


known or conſidered by the chemiſts : but, whilſt the nitre, and ſal-ammo- 
niac are thus mixed with other bodies in the fire, different kinds of ſolutions. 


will be made at different times; and, ronkguendy. different: effe Qs pr WT res 
at each time, whilſt the bodies remain toge 


are ſeldom carefully regarded by the operators; whence, they frequently 


meet with unexpected accidents, whilſt they oyer-look ſuch t 


A may 


alter the ſucceſs of their experiments. If one part of fer felt and two of ſpirit 


of nitre be diſtilled together, the liquor that comes over from them, with 


» 


alt remaining behind, will be nitre ; and, when thoroughly dryed, act as | 


nitre, at che end of the operation z tho, at the beginning thereof, ir adde 


as agqua-rezia, in the liquor diſtilled over. Whence, we ſec what a great 


difference there may be in the action of a menſtruum, at different times of 


* 


the operation. So, again, if one part of pure nitre, and three parts of the 
dill roger they yield a ſt 
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of altering metallic matters 


: 8 diſſolving power this ſalt may have, when mixed with regulus 


thrown upon nitre melted in a clean 


er in the fire. Theſe particulars 


wo 5 


gentle heat, will prove an aqua-regza,; and act entirely as ſuch; whillt the 


£9ua-regia ; whilſt 
1 g 
. * | | : 
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the dry ſalt remaining in the N. again, left true nitre. Which ſhews 
us how careful we ought to uſe of theſe menſtruums Vick ws 
being impoſed. upon. So, Wende if the ſpirit of nitre, with a proper 


proportion of any alcali, be uſed as a they ſoon turn wn, and 


act as ſuch at the end of the operation. And, if Glauber true, that 
nitre may be made from a mixture of ſea· ſalt, fixed alcali, 6 e lime, 


burnt and ignited in the fire, and afterwards expoſed to a moiſt air; theſe. a 


three ſubſtances, being uſed 3 in cementation, muſt have a very 
different effect from one might otherwiſe imagine. All which being 
conſidered, and compared with what is above delivered of the converſion of 
nitre into alcali and acid, will ſufficiently ſhew us the great and different 
ag of nitre as a ſolvent. 


1 
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13. Native borax, found in the Eaft- Indies, Perfia; and 7; WG Lo 8 Borax as 4 
ing diſſolved in water, | filterated and cryſtallized, has a ſomewhat ſweetiſh Hun. 


— bitteriſn taſte; but is neither acid nor alcaline. By ſtrong diſtillation 


it affords mere water; whilſt the part that mains behind, turns to glaſs, 
incapable of being difſolyed in water. When mixed with fand, -and urged 
with a violent fire, it affords no acid ſpirit. It greatly promotes the fuſion 
of metals, and unites them together in fuſion : and pen Au os on nume- 
rous other effects, which-could not otherwiſe be ſo eaſily 


14. If what is above delivered of ſaline menſtruums hee well — -» AW fa 
it will not be difficult to conceiye that various combinations of ſalts ſhould /ine e. 


produce many new kinds of ſaline menſtruums, having ſingular and un- * 
common diſſolving powers. Theſe combinations are ſometimes made by 
art and contrivance, and ſometimes accidentally, ſo as to ſurprize by their 
ted effect; and, thence, come to be regiſtered in books of chemiſtry 

and, theſe two origins 
chemiſtry abounds with. Thus, when volatile alcalies are mixed with the 
fixed kind, the former are alwa = rendered ſtronger and more volatile by 
the action of the fire; whilſt the 

oil, or earth, which may remain in the volatile alcalies, hence become 
different, or more compounded and productive of other effects. Fixed 
alcalies being united with native vegetable-aſhes, afford an extraordinary 
compound _ of a mild, aperient, and diuretic: nature; as we ſee, upon 


mixing ſalt of a en with juice of lemons, c. in a proper propor- 
tion; whereby a ſalt is ee of very different diſſolving powers from 
the ps 


arts ĩt —— of, or from any other ſalts: and, when volatile 
lcalies are mixed with theſe acids, another kind of compound ſalt is | 
duced, differing greatly from the former made with fixed alcali. © When 
fixed alealies are properly united with pure, fermented le — theys- 
afford many extraordinary phænomena, a produce a neutral, 


upon 
mild, volatile, penetrating, faponaceous ſalt; which eaſily melts at the fire, 
and has conſiderable . fale of tarcar farurtced with diftifled. 


vinegar, or with crude tartar; produces an excellent neutral ſalt; the effects 
whereof, upon 2 and foſſil ſubſtances, have made me ſome- 


times Cafe it to be: the volatile ſalt of tartar, - ſo highly extolled off. 
n ä of all cba neunte tribe of menſtruums, there is not 


* % 


s proceeds that vaſt ſtock, of menſtruums which | 


latter, attracting the acid particles, the 


*. 
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one eee, and made uſe of, than this, as ng 


be ſhewn by numerous examples; and, as remarkably appears by its diflol- 
ving the body of myrrh, which difficultly yields to alcalics and _ = - 
to be rendered 6 and miſcible with 25 blood: but, er | 
digeſted with neutral ſalt, it is intimately, and inimitably di Wed 1 10 
the purpoſe. And the ſame ſalt, if carefully made, intimately unites with 


ſpirit of wine; ſo as to afford a 1 which every one that makes 
Will find his labour ſufficiently rewarded. And, hence, we might eaſily 
confute the error of the modern chemiſts ; who, making acids and alcalies 


the principles of all things, pretend-it betrays unſkilfulneſs in chemiſtry to 
mix acids and alcalies . as if the virtue of each were deſtroyed by 
the mixture; and no uſeful *. rty left behind: an argument ſtrongly 


inſiſted upon by Zuelfer. e contrary, it is certain, that the pure 


alcali of tartar, properly e with the volatile acid of vinegar, makes 4 
neutral ſalt of a much more noble virtue than the - ſeparate acid or alcali. 
And, when a pure volatile alcali is exactly ſaturated with the ſtrong ſpirit 
of vinegar, we have thus a limpid, lightly ſaline, volatile, compound li- 


quor, of ſuch a peculiar diſſolving virtue as is not otherwiſe to be met with: 


ee able to paſs thro” almoſt all kinds of bodies, ſo as dae, diſſolve them, 
without any conſiderable viſible conflict. Whence, ſome eee have 
an 


highly eſteemed this liquor, in curing diſorders in the eyes, and ears, ariſing 


__— geen ormed therein. And, on the ſame account it has 


eat and ſucceſsful ſecret for reſolving cold, glandulous 
1 2 them with a mixture of putrefied urine an vinegar; : 


the 2 being firſt rubbed, and the liquor applied warm. 


15. And from hence we may underſtand what will be the conſequence | 
* r 5 5 fixed, or volatile alcalies with fermentin r erg viz. the 
Coppa of the fermentation in hand, after the production of x ſudden - 
efferyeicence, and the conſequent production of neutral ſalts, like thoſe 
juſt now deſcribed. And the like neutral ſalts will alſo be produced, upon 
mixing the ſame alcalies with the acids obtained cither by de otras. 11 


| the burning of woods in the fire. 


16. When theſe fixed alcalies es native foflil Parry new com- 5 


15 2 ſalts, greatly differing from one another, are produced. —_ | 
1 eee if hot oil of tartar per deliguium, be lually ney hen 
| a ſolution 


pure alum in water, till the point of faturation is e an 
earthy calx will be precipitated ; and if ＋ clear liquor be de about it, be 
filtered. the native acid of the alum, here a by the ale will ele: 5 

a ſalt like tartar of vitriol, but without any metallic” and of: AN exc 7 


leat diſſolving power as a menſtruum, and of conſiderable medicinal view E: 


tue. So again, if to a warm and clear ſolution of white, green, or blue 


vitriol, the ſame ſolution of fixed alcali be added, after the ſame manner; 
we hence obrain a compound ſalt, conliſting of the fixed alcali and the foffil: 


ved the calcarious matter, the iron, or the copper, 
naturally diſſolved in the vitriols: whence, again, a neutral tartar of — 


is produced, differing from the common in this, that its acid had not felt 
FOR ſtrong a fire; and, therefore, a" 
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tues: it, alſo, better depoſits its metallic parts, except the vitriol was from 


copper, whole metallic pare. remaining in the ſolution, rings the"fakc of a © 


15. When fixed alkali is intimately: mixed with ſulphur, the foffil acid of 
the ſulphur is attracted into the alkali: and, hence ariſes a ſalt reſembling 
the former, tho* of a ſome what different nature ; as appears by the figure of 
the cryſtals it ſhoots in: which ſeems principally to riſe from hence, that 
the unctuous part, mixed in with the ſulphur, alſo joins itſelf to the fixed 
alkali, and fouls the falt; thus making a more compound ſalt, of different 
odour, taſte and virtue. N , 


19. Hence alſo, we may learn what will be the conſequence, upon mix - 
ing vitriolic, or aluminous waters, or their unctuous ſediments, however 
procured, with fixed alkali: for, thus the metallic or terreſtrial part, held 
diſſolved in them, being now ſeparated, the acid ſolvent will unite with 
the alkali into a kind of tartarum vitriolatum, where the diſſolving power is 
peculiar or different from that of other ſalts; as appears by applying it to 
metals, ſemi· metals, ſulphurs, and other foſſil ſubſtances. And, this ſalt 
uſually retains its diſſolving power more permanently and immutably than 
any other compound ſalt; its acid, as well as its alkali being more fixed, 
and both, thus w into a very fixed neutral ſalt. Nor, do we know 
any other acid, which, when applied to this tartar of vitriol, is able to ſe - 
-parate the acid it contains: whereas the native acid of vitriol, commonly 
expels the acid from all other ſalts; as we ſaw above. 
159. When pure volatile alkaline ſalts are mixed with theſe native ſoſſil 
acids, a particular kind of ammoniacal ſalts are thus ced, compoſed of 
the foſſil acid, and volatile alkali ; and theſe, for diſtinction's ſake, may be 
called by the name of ſemi-volatile tartars of vitriol. Theſe ammoniacal 
ſalts highly deſerve to be regarded by chemiſts, as menſtruums, on account 
of their remarkable diſſolving property; and, by phyſicians, on account 
of their conſiderable, aperitive, attenuating, reſolving, ſtimulating virtues. 
20. Henee, allo, may be underſtood what will follow, upon mixing com- 
mon ſal- am ic with the vitriols, and committing the mixture to the fire; 
for, thus, the acid of the vitriols, being attracted into the acid part of the 
ſal-ammoniac, releaſes the acid ſpirit of the ſea- ſalt, which makes the other 
part of the fal-ammoniac : and, this ſpirit. being volatile, is thus ſeparated, 
whilſt, by the union of the vitriolic acid with the alkaline part of che ſal- 
ammoniac, a ſemi-volatile tartar of vitriol is produced; the remaining part 
being a metallic maſs before contained in the vitriol, but, now, precipitated 


in the form of fæces; or elſe, being again diſſolved by the ſpirit of falt, 


affords a new kind of metallic ſolution. And, hence, we have a juſt foun- 
dation for judging of the event of combining, fixed, or volatile alkalies with 
all the native foſſil acids, however they may lie concealed in metals, earth, 
oils, or other ſalts; for the effect will here be always the ſame, and may 
be predicted from what is above delivered. And theſe experiments are fo 
certain, and, conſequently, ſo agreeable, nay, and fo uſeful both to che- 
miſts, and phyſicians, that they cannot be ſufficiently recommended, 
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Menfirum 21. The doctrine of menſtruums next requires us to conſider thoſe which 
From fixed al- ariſe from the combination of fixed alkalies, with a: foffil acid obtained by 
pn" a fire. When pure fixed alkali is 3 ſaturated with the acid ſpitit of - 
Saks, ſeaẽ ſalt, ſea: ſalt itſelf ſeems thus, in almoſt* all: reſpects, to be regenerated, _ 
When ſaturated with the acid of nitre, it re- produces nitre; and, with the 
acid of alum, and, the acid of ſulphur, or vitriol it conſtantly makes the tarta- 
rum vitriolatum, as above deſcribed. In the ſame manner, When pure volatile 
Alkali is united with ſpirit of ſea-ſalt, there ariſes a true ſal-ammonjac ; and 
when mixed with ſpirit of -nitre, agua fortis or a ſemi- volatile nitre is 
thus produced. If the fame volatile alkali be united with oil of vitriol, 
oleum ſulpburis per campanam, or with the acid diſtilled from alum, it thus 
produces a ſemi-volatile/tartar of vitriol. All which makes it appear, how 
many and what ſurpriſing actions of menſtruums may frequently ariſe from 
the bare mixing of certain bodies together, and applying them thus mixed 
to the fire. It is almoſt incredible, how great a change may proceed from 
ahe mixture of one ſingle: thing with another, either by art, or accident, 
And without an exact khowledge of all theſe particulars, we can never have 
an adequate knowledge of the chemical hiſtory of menſtruums. 0 
bros. a, 22. We now proceed to conſider the action of menſtruums made by 

femple alla uniting pure ſimple ſalts with other ſalts: for which we have already pre- 

evith others, pared the way. Thus, if pure alkali be added to the brine of ſea-ſalt, 
an earthy matter ig precipitated; and the ſalt now obtained by cryſtalliza- 
tion from the clear liquor, will be purer ſea-ſalt. The fame fixed alkali 
being added to a brine of nitre, changes the liquor thick and milky ; and 
-precipitates an earthy. matrer, whereby the nitre obtained from this ſolution 
becomes. extremely pure. When fixed alkali is added to the brine of ſal- 
ammoniac, it Jays hold of the acid of that ſale, ſets the volatile alkali free, 
or ſuffers it to fly off into the air; leaving a; pure, fixed ſea - ſalt at the bot- 
tom of the veſſel. If a pure, volatile alkali be added to the brine of ſea- 
ſalt, it makes the liquor thick, then purifies it and flies off: and, it does 
the ſame, when added to a ſolution of nitre. When added to a ſolution of 
ſal- ammoniac, it in like manner purifies the ſalt, without aſring its nature; 
and flies off as it was poured on. Vegetable acids produce but little altera- 
tion by being mixed with ſea-ſalt, nitre, and ſal-ammoniac. Fermented 
vegetable acids, even after being purified by diſtillation, produce no great 
alteration when mixed with the ſame ſalt. As for the changes ariſing in 
the menſtruums made by an artificial mixture of foſſil acids with theſe ſalts, 
we have mentioned them above, in treating of thoſe acids and thoſe ſalts; 
where we ſaw, that a ſtrong: fixed acid copiouſly adheres to calcined alum 
and vitriol ; the particular effect of which acid, when actuated by fire, is to 
expel all other acids from the bodies they had diſſolved; provided ſuch bo- 
dies are diſſolvable by the acids of alum, vitriol, or ſulphur. Hereof we have 
already produced examples; and ſhall only add, that, if quickſilver be 
incorporated with calcined vitriol, by long grinding them together, and de- 
- Ctepitated ſea - ſalt be added thereto, and the mixture be put to ſublime in a 
glals-veſſel, with degrees of heat, in a ſand:- furnace; the acid of the vitril 
thus turns the acid of the ſea ſalt into a ſpirit, which now diflolves the 


BT. F $ 3% iS 


* 


* 


- 


| + Theory , of” CEN 187 v. +5 


mercuryrſublimate: which is no more than the ſpirit of ſea : ſalt attracted 


into the quickſilyer z and thus united therewith, into an uniform vitriolic, 
mercurial maſs, ſoluble in water. There are numerous ſurpriſing inſtances 
of this kind, in the hiſtory of menſtruums; which may all be underſtood 


or alum, be mixed with nitre, and; diſtilled, they yield agua-fertis, which 


contains nothing of the acid of vitriol, but is a pure ſpirit of nitre ;; and, 


if mixed with ſea · ſalt, and treated in the ſame manner, they: make ſpirit of 


mercury, and makes it riſe to the top of the veſſel, in the form of pure 


ſalt; if, with nitre and ſea - ſalt together, they make aqua regia. So, if 


e ; 


xl 


with lead, tin, or iron; whereas, copper thus . attracts the acid N 
the. aqueous part, and without changing its nature;  whill 8 


48> 
3 


4 | ho They een, 3 
| ſubſtances would alſo attract and ſeparate it; but at the ſame time, tender it ini. 


re. A vinegar, for this purpoſe, may be made from beer, cyder, perry, honey, 
ugar, manna, Cc and | be brought to afford a ſtrong vegetable acid, by 
means of 3 which acid, Zwelfer imagining to be the alcaheſt, he is cor. 
Peer by Tachenins, who ſhews it to be no more than a ſtrong diftilled- vinegar; 
24. But there is no end of difcovering new  menſtruums every artiſt 
uſoally boaſting of his own particular ſecret ſolvent; whereby he is com- 
monly able to perform what another cannot, without knowing the particular 
menſtruum. And with regard to this affair, I rather blame the Ferrvediiel : 
of artiſts, than the oddneſs of their menſtruums: for, every perſon who 
is ſkiled in chemiſtry, may for ever diſcover new menſtruums, by the artt- 
ficial application of body to body: ſo that, the proper menſtruums for all 
ſubſtances might, perhaps, have been diſcovered ; and, conſequently, a ſol- : 
vent for the ſtone; if Ar- for this 4 res had properly tried all the 
liquors they have prepared. y chemiſt had carefully examin- 
ed all menſtruums, except e. r of ed z he could not eaſily believe 
_ a power that menſtruum ts a u Gifolving ſeveral bodies. 
o ſhew, that by compounding one menſtruum with another, new, 
fa deen excellent ſalts may be procured ; let it be recollected, that rege - 
nerated tartar, properly prepared, may be intimately united with pure alcohol, 
and thus produce a vegetable menſtruum, compoſed by the cloſe union of 
the moſt ſubtile vegetable. particles z viz, alkali, acid, and ſulphur : whence, 
the effect of ſuch a liquor i is extremely great, both as a menſtruum, and a 
medicine. So, again, if a pure, ſt , Alkaline ſpirit, be united with pure 
alcohol, it produces an admirable men nan; or the offs Helmontii, which 
intimately diffolves diſtilled vegetable oils; and, thus, makes a menſtruum 
compounded of the genuine, vegetable ſulphur, and alkali; and is one of the 
moſt excellent menſtruums and medicines hitherto known. In like manner, 
pure ſpirit of nitre, ſaturated with the alkaline ſpirit of fal- ammoniac, makes 
a kind of volatile nitre 3 and, thus, affords us an opportunity of examining, 
by experiments, whether it will perform the things expected from the vola- 
tile nitre, ſo much enquired after. Many chemiſts have ſpent their lives 
in making experiments of this kind; being pleaſed! with the diſcovery of 
ſomething new, as a reward of their labour. And, ſuch experiments may 
well deſerve to be proſecuted; the diſeoveries being, all along, carefally 
obſerved: for when a number of them are carefully digeſted and confidered, 
more general rules may be formed about them. 
26. It is time. we ſhould now proceed to draw out the conſequences af- 


Se lese, forded" by the preceding dectrine of 'metiftruume; and, (r.) It is not cer. 


tain, whether any menftruum has a power of diſſolving any ſubject, with- 
out the aſſiſtance of fire; as 'no' experiment could ever be made in a place 
deſtitute of all fire; ſince we ſaw, in our account of the uttmoſt known degree 
of cold: and eſpecially, fince moſt of the known mag ror att the 2 1775 
| When aſſiſted by a certain degree of fire. 

27. (2.) Menſtruums can fcarce act as ſuth, vole dt to 2 dd form, 
or at leaſt approach thereto; as they chiefly do, by the means of fire, air, 
water, and triturez which four cauſes TIT excite the laten . 2 
| menftruums. 


- 


1 Pay Certain POR WY contain. a cauſe. within unn appa- 


rently capable. of exciting motion ; tho? in reality it depends u he 
r r e 4 


cad, and hangs at reſt in a great degree of cold, 1 — 144 


active virtue; but, if iron comes near it, a motion is produced in hoth theſe 
bodies, till they come together, and remain in contact: and this kind of power 
generates motion ſpontaneouſly, without the aſſiſtance of any fire ſenſible to 
us ; and is not excited by motion. So, likewiſe, ſtrong ſpirit of nitre, con- 
fined in a cloſe veſſel, A an acid fume, conſtantly playing above the ſur- 
face of the liquor, and iſſuing out whenever the veſſel is unſtopped. 
Heri, the alkaline ſpirit of ſal. ammoniac yields a fume, which Lobuld never 
obſerye to be at reſt: and the ſpirit of ſfal-ammoniac made with quick-lime, 
yields. a fume much more volatile and moveable. Such kind of bodies, 
therefore, ſtrangely retain, and ſtrangely: excite; motion: and, poſſibly, 
there are ſuch continually. Boating about in ſubterranequs places, till — 
reſt in ſome one body where they unite, fix, and thus produce numerous 
campound- ſubſtances. '' But, we are always to remember, that air, even 
in the utmoſt cold, has a. conſtant vibratory motion; and; therefore, may 
often excite the motions we here {| of; as, on de other hand, e 
are often immediately performed by means of the motion har to the 
menſtruum ariſing from it ; + whilſt a conſiderable motion of another kind, 
and proceeding from a different cauſe, would not produce the effect. This 
for cxample, fr a piece of fine Exgliſb chalk be calcined in a — fire, or 
even in the focus of a burning concave, it will ſcarce be changed by this 
3 motion ; nor, T by being expoſed to a hot or cold air, either 
at reſt, or | agitated by tr winds; and, tho? it long boiled in water, or a 
briae of ſalt of tartar, i will. not difſolve ; 'but it immediately melts and diſap- 
| in cold vinegar: whence, we ſee there is a very great difference he 
3 motion excited by the reciprocal force of the ſolvent and ſolvend 3 
and the motion excited by Gre, air, water, and impulſe. | 
29. (4) The acrimony of a menſtruum, with reſpect to the human body 
90 as to excite; pain, corrode, or conſume the parts thereof, is no ſign, 
that ſuch a menſtruum is ſuited to diflolve other bodies; AS appears from 
oil of vitriol, ſpirit of nitre, ſpitit of ſalt; and aqua-regia : which, tho: they 
readily -- conſume fleſb, yet do not diſſolve wax and N Ae een 
oy eaſily be. difolved"inthe: body; 7-7 
30. (5. Many bodies, incapable * didalvieg in certain menſtroums, 
may be fitted for diſſolving therein, by being previouſly diffolyed in ano- 


be Guſt melted: with ſalt of tartar into a dufky maſs, cold alcohol will ſoon. 
diſſolve the ſulphur intimately. So, likewiſe, powdered antimony will not 


diffolve'by boiling in alcohol; but, if firſt boiled to a dry maſs, with an alka- 


| line-lixivium; this maſs: preſently yields a golden tincture with alcohol, Some 
eminent: chemiſts have conceived fo highly of this regular and ſucceſſſve appli- 
e menſtruums; n Mr. Bl, 855 . * 
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ther menſtruum. Thus, if common ſulphur 'be boiled ever ſo long in al- 
cohol, it diſſobves no more than a ſtone in water; but, if the ſolphur 8 


87 De Theory *of Unie r“... 
that they ſay, even metals may, by this means, Be reſolyed into their dom - 
ponent running mercury, and fixing ſulphur. Thus they aſſert, that if ſil- 
ver be firſt diſſolved in ſpirit of nitre, then long digeſted with pure, fixed al- 
kali, and after wards ſeveral times ſublimed with ſal-ammoniac, it will at 
length, by means of theſe reſuſcitating ſalts, afford a true running mercury: 
in which operation the acids procure an entrance for the fixed alkalies, into 
the ſubſtance of the metals; as the fixed alkalies procure admiſſion to the 
volatile alkalies, which could not otherwiſe enter. If my ſentiments ſhould 
here be aſked, whether metals may, in this manner, be turned to mercury? 
I:can only anſwer, that, after making many experiments with this view, I 
Dane e inc ine ek 
31. (6.) Certain menſtruums diſſolve ſuch bodies as before trial might be 
judged little ſuited, thereto: and this holds both on- the fide of the ſolvent 
and ſolvend. Thus the viſcid and tenacious body of native turpentine, is ſo 
penetrating in the body, as very ſoon to 8 violet- ſmell to the urine; 
change its colour, and warm the perſon who takes it; it diſſolves oils and 
roſins with a gentle heat, and even the gummy roſins, ſuch as gum- copal, 
which can ſcarce otherwiſe be diſſolved. The yolk of an egg would ſcarce 
be ſuſpected of any ſolvent power, from its obvious properties; yet, by being 
ground with any of the gums, oils, roſins, or balſams, it diſſolves them better 
than any other menſtruum; deſtroys their tenacity, renders them miſcible with 
aqueous and ſpirituous liquors, and fit to enter the circulating fluids of ani- 
mals: whence we have an example of a menſtruum, prepared by nature, an 
equal whereto ſcarce any art can furniſn. So likewiſe the bile of animals, 
eſpecially: that of fiſn, has a ſimilar power of diflolving balſams, gums, ro- 
fins, turpentines, Fc. Manna, honey, and ſugar have alſo the ſame effect. 
The white of egg. when boiled to hardneſs, and diſtilled in Balnes MA. 
riæ, affords a limpid, aqueous liquor, of no conſiderable ſmell or taſte, and 
of no ſaline, acid, or alkaline nature; yet, what a particular power it may 
bave, even upon metals, appears from Parace{/us and Helmont, who judged 
it the propereſt thing in preparing their medicated; mercury. And if the 
white of egg, after boiling, be ſuffered to run per deliguium, in a cellar, it 
turns to a kind of pure water, which diſſolves the hard, tough ſubſtance of 
myrrh, better than any other menſtruum. It muſt needs appear ſtrange to 
thoſe who are not verſed in chemiſtry, that even the mi things ſhould 
diſſolve ſuch bodies as ſcarce any other menſtruum would tou cht. 
28. (7.) Hence therefore acidity, acrimony, or a ſaline property, diſco- 
vered in any menſtruum, can never aſſure us, without trial, that ſuch a men- 
ſtruum will diſſolve a given ſubſtance; or, till we find, by particular experi- 
ments, that a ſolution enſues, upon putting the bodies together. Thus, if 
any known acid, whether ſtrong or ſmall, be put to common ſulphur, and 
diſſolves the other metals, will not touch gold: whence: we cannot ſaſely ſa7ß 
in general, that acids diſſolve metals; but properly, that certain acids diſſolve 
theſe or thoſe particular metals. A perſon who hadi often experienced the 
corroſive virtue of ſtrong fixed alkali, in numerous ſubſtances, might perhaps: 
expect it would diſſolve all bodies; but he would ſoon” be undeceived, upon 


finding 


2 _ Senne ge 


ae e affect quickſiſver, gold, or ſilver.” And the fame. kolds 1 


alſo- of falts;; Siſver is whytened by being boiled wich cream of tartar, but 


not at all by ſea: ſalt. Hence we cannot: ſay, that acids, alkalies, or ſalts afe 


lol rents: oniyerſally ;- but only wich reſpect to their determi defini o 
jects, whereto nature has fitted and limited them N52 1 


29. (8.) So again, converſiy, a cautious chemiſt, finding 8 a body to be 4 L 


| ſolved, Will not infer that an acid, an alkali, or a neutral ſalt, was the cauſe 
of the ſolution, unleſs other circumſtances determined this to be the caſe 3 yet 
the modern. chemiſts have often de viated from this rule, through a fondneſs 

or general concluſions ; inferring the ſolvent to be known from ſee ing the 


ſolution. Suppoſe a perſon ſure, that gold was diſſolved into its leaſt parti- 
cles, and that there was no other known ſolvent of gold beſides l Al 


by Preparations thereof 5 yet be. coald not hence juſtly infer, that ſea- ſalt Was 


re the ſolyent: for pure quickſilver will alſo diffolve gold; tho quick- ſilver 


be ag far from an cid, plkaling, Lana Orig Re ture, 28. aoy ol che 
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30. (9). We may g farther, and. tay, there there is- .po-ſuch-thing:a7-a Sens | 


ral or ablolute corroſive, or diſſolving acrimony, this being always relative, 
and holding only true of the ſolvent and ſolvend, and not of the ſolvent, in 
reipect to a all eber bodies. Thus, if upon ſeeing the corroſive virtue of 
agua. fertis, in a thouſand. inſtances, upon animal, vegetable. and mineral 

tances, we ſhould hence conclude. it would corrode all other ſoſt and 


tender ſubſtadces; we might ſoon correct our {elves by ovierving, ant it an 


not diſſolve ſoft. wax, or brittle ſulpnurt. 

31. (10.) On the other hand, it is no ſafe concluſion, chat becauſe a men- 
ſtruum proves mild and innocent to the human body, it will not therefore 
diſſolve other bodies: for oil- olive may be ſafely received, in a large quantity, 
into the ſtomach and inteſt ines 3 tho?! it readily. diſſolves ſulphur. and wax, 
which acids will not touch. Melted wax, though ſo mild a ſubſtance, is ſaid 


to extract the red colour of coral, which long ſuſtains a violent fire with 


out changing, and even reſiſts the force of alkalies; but we could have no 
information hereof, unleſs the experiments had been made. Hence the hardeſt 


bodies, with regard to our ſenſes, and found to be ſuch by their reſiſting 
require, in; ,ndet Taro, 3heir, ſolution, -lolvents ran ef 


corrolive.; 1 
32. Upon the e che doctrine here delivered, it cannot appe: 


icpathible. to diſcover;; in art or nature, a peculiar menſtruum, capable of 
diſſolving ſome one thing inſolubſe : by, almoſt all others; whilſt, at the 
lame time, this ſame ſolvent ſhall not diſſolve other ſubſtances of a much 


weaker or ſofter, texture, And the way of diſcovering ſuch a menſtruum, is 
by ſuceeſſively apply ing all ſorts of menſtruums to the body whoſe alron. 


is required: 
may ſometimes beſt anſwer the end (b). Thus, for example, though cancers. 


and the ſtone in the b adder have hitherto proved incurable, yet we ought, 


deſpair of Eng, N On” them; and para 


0 on 257 nes kelp obſerving, upon work, as no cure for the ſtone, ſhould, up 
this occaſion, that" the ſtrongeſt fixec Alkali, experience, appear to be a ** 10 true 
rejected 1 che author in ſome parts of this vent for the . 5 
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here what might be. judged the leaſt proper for the purpoſe, - 
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The Theory of Cntr TY. 1 
of finding a method of diſſolving the ſtone, without hurting the bladder; ſinee 
it is, by no means, a conſequence, as we have ſeen above; that the bladder 
ſhould be corroded by the ſame remedy which diffolves the ſtone (5). © 
33. The: ſpirit of rye-bread has a ſurprizing power to diſſolve certain 
ſtones; yet does not corrode any parts of the human body: and the water, 
which boiled whites of eggs ſpontaneouſly run into, diſſoſves many ſubſtan- 
ces; yet may be poured into the eye with ſaſ ex. 
34. (11.) Moſt menſtruums, at the time they diſſolve and change the ſub- 
ject, are alſo changed thereby; the action being reciprocal; as appeurs in 
almoſt every menſtruum we apply: and tho' water, alcohol, and mertury, 
hence receive but little alteration ; yet they uſually are gradually changed by 
- the operation. Pure mercury, indeed, is ſaid not to be altered in ſolution; yet, 
upon being mixed with other things, it is changed in conereting, and frequently 
rendered leſs pure, or altered conſiderably; and this even When turned to a metal. 
335. (12.) It is a great error to ſuppoſe, that the purer any menftruums are 
made, the more powerfully, or the more perfectly, they always diffolve; 
whereas, on the contrary, their diſſolving power is often diminiſhed, in 
roportion to their purification. Thus, lead is always more difficultly diſ- 
ſolved in agua. fortis, the ſtronger the agua. fortis is made; and, more eaſily, 
when the menſtruum is diluted with a proper proportion of water. So, 
iron cannot be diſſolved in ſtrong oil of vitriol ; but eaſily, if that oil is 
weakened with four times its own quantity of water. Alcohol -coagulates 
many bodies which common brandy-will diſſolve; as we ſee in blood, which 
is taken up by brandy, but condenſed by alcohol: whence it is plain, that 
the utmolt purity and ſimplicity of a menftruum does not always increaſe. its 
diſſolving power. Oa the other hand, the utmoſt purity is often required in 
a menſtruum, to make it a proper ſolvent: for example, diſtilled oils require 
rfect alcohol to diſſolve them totally, into af uniform liquor; the interpo- 
 irion'of water preventing the effect: fo likewiſe amber requires perfect alco- 
hol to diſſolve it, and will not yield to brandy. Hence we cannot abſolutely 
pronounce of menſtruums, without trial, whether they ſhould be weak or 
ſtrong, in order to diſſolve certain ſubjects; but the matter muſt be deter- 
mined by experiments. JJ pe he 0p Jn fo one ned 
36. (1g.) There is nothing more remarkable in this dectrine of men- 
; Aruums, than the production of new powers by their action; which powers, 
before exiſted neither in the ſolvent nor ſolvend, but depend intirely upon 
the union of both, after the ſolution is performed. For example, an infant 
might ſafely ſwallow'a few grains of quickſilver, or a very few drops of ſpirit 
of alt z- but if theſe two bodies are united, ſo as to make corroſive-ſubli- 
mate, three or four grains thereof would prove a violent poiſon. So again, 
30 grains of crude antimony in powder, might ſafely be given to a child, and 
as many of nitre; but if theſe two are med and deflagrated in the fire, they 


E . . 
i) What is here judiciouſly mentioned by of ſuch a real ſolvent; in a ſafe, internal, al- 
the author, as to the poſſibility of diſcovering kaline remedy : which affords a noble ſubject 
a ſafe ſolvent for the ſtone, might diſpoſe one of chemical enquiry, not hitherto proſecuted 
to examine the merit of any ſuppoſed d ſolyent as it deſetves ; nor capable of being 'd 
tor che pupoſe. And I ſhould hope, from a upon, with public 
careful examination, that mankind are to be yo nſtruums ſh 
congratulated upon the late happy diſcovery x 


advantage, till the docttine 
hall be more generally known. | 


hemi „ and 
iberty with which 
been hold enough 
heir art: a flagrant in- 
« Gray, or. any 3 2 e 
ar as 

o beſtow. n ae pee 1 the work. of their own bands, a @ che- 
iſt Mp vis virtue, will think this licence ſhould 
50 e prudentiy reſtrained „ 177 thought deſer- 
of a trial as a; medicine, it ſhould. be Jane, e carefully; begin- 
ning with a W ul and hain hn che mind 73 upon the event and 


circùmſtances. menſtruums may lead. us | oo 
to underſtand all 101 beſts aud greate eee. deb os the art is able to 1 
For, by l the ſeveral aach a of e e above deſcribed, be. _ 
the proper ſubjects aſſigned, to nne marks annexed, 1 
on paper eee 5 . degree, 1 us to fore- ; 

conſequences of app ing, ane body: 1 1 yudge, we — 
— always find, that new and Ihe events, will, ariſe, in, making the = | i4 


riments. 8 gives me pleaſure to 10 have ſaid thus much upon tho . 1 1 
noble ſubjects of menſtruums ; tho? ED fall mother” article to be oon. 4 
Tra, San ü % ene, PN OTIFOR py HS IE "$114" 


9275115 Ks a1 i, e 532 8 2 15 112 74} N hs 

; hg 4 . - 4 1 4 9 5 
1 304 25 $8 15 ne 18 ores} B 0 4 Len 3 4 id © Mr itt Mic STEVE. 
# WP, ; a 5 555 7 8 B C Py | 1 ? an Ni Ati N IEA, £5 
* e 1 455 . © OS "4 4.8 4 V1 IE 13 an} N Ag 5 751 
: 


© £ the 5 go al, or Univerſal, Mb #8720 LEO C © 


4s 'P'ON « A 7 coakdetion what i 5 above nen is PA .. biflory of - 
a dots ne ſolutions, 5 1 a. TRE which are. merely. Mes: all abe. f 4 
chanical, are the effect of a latent attraction, (pad. foo repulian,. betwirt the parts 
of the ſolvent and ſolvend; and conſequently, that the whole A hong de- 
xnds upon a certain relation betwint theſe to. And hence it follows, 
from the known rules of the art, | that there is yo, one Fs either natural or 
ee & 12 can univerſally aillolve all -t And 3 it ſeems 
| e to aſſign any one phyſical. poi mg ſolution of all 
ſors? of. el ſhould. be performed inqiffegentdy. But * the elder Hel- - 
mont publiſhing his writings, chemiſts had'a 4 certain ſecret men- | 
9 5 of keys 1 was ſaid iſh bu maſter Fs pry as this. 
uſual. manner of coining vames, he the alca This, if ever 
known to any man, . — ſolemaly affirms it Was, muſt be eſteemed j 
the moſt Taman hw th, ever 455 made in e W as 

1 D dd my 1 | being 


- 9 * * * end "SIS ey . A 2 re r 
* * r JEW 10 XN r e A. a . 
1 3 * * 0 a GE * J XY . 2 N WY _ 
2 9 . 2 jp Ft f fn 2 N n 2 
* 5 $ . 


eiſes which pred to that" pa 


* ; 8 theo 
: r Sp 3 : : 1 whack 1 _ err 4 * 5 OTE 


ah the ee "remedies, 1 ie 
ured, * This was che judicious 0 nion 


gr Mr. . "Wii Te rn reateſt Pains: and tell find'Te out i 


a ing, Nang eminent chemiſty'ha we wrote RE hte upon c apffruem, 
have made their advan- 
tage of it, and Wade e Gi of their tnoney pig: were eager to learn the 
ſecret hilt the nt hive remained in 91 5 without ſpeakin 3 
tively about it. This has determined me to Stve 4 faithful biſtorica : 
tdi of che matter*as'ic ſtands, fo far as 1 can e its hiſtory from they 25 
tings of thoſe who have treated 8 the ſubje&t; in order at leaſt to diſco- 
ver the fentiments of ſuch among them, 8 el they haye E en 
and; uſed ix. But, 1 Bod char al cke leber, have only copie 
Helnons upon the het bject. A to whar Paradelſus ſays of thi Alcaheſt, 
could have thence 5 — of Hach #4 thing,” if Heſnont had not intimated bit 
a myſtery was concealed under ſo quaint a term. And as 1 myſelf do not 
ſſeſs the ſecret, all that I can poſſibly do is only, by a ſtrict examination, 


and exact compariſon of theſe writers, clear! to explain the matter, ſo far us 


Jeu d difcover it in them; for if they k ſuch a thing, and deſigned that 
a careful” tender ſhould find it in their! writings, 'T_canfiot think of a better 
way than'ithis for com at E hide ver, "therefore, would See the 
taſk of preparing ſuch a menſtruum; ſhould iche upon What materials, with 
what inſtruments, and in what way to operate, that his labour may not be 
loſt. But here it is of che laſt conſequence to prevent being impoſed upon 
by the tricks of ſtrolling alchemiſts; who, with their importunate preten- 
ces, and inſinuating addreſs, promiſe they know not what. Theſe vagabond 
alchemiſts may eaſily be detected by any one who underſtands the doctrine of 
Paracelſus and Helmont; which has often beęn of great aſſiſtance to me, when 
1 had fuch foiſy, ignorant armee to deal with. Let us therefore exa- 


mine the matter with ca * 
r ee che- 


2. The word actheft id in mentioned by no "Wrieed! ING 


miſts, | es Paracelſus who, ſo far. as I can find, mentions. it only in, the 
following paſſage 1 <p 


* liver, ſo as* to. fortify and rr rp 9 15 revent.. th e 1000 anda} 11 diſ- : 
t 


he He gor aleaheſt as FA creat. e & n the 


es is, ik Teſblve it,” after it is 
infmuted form; as its proceſs of 
< evagulating-and reſolvin len if it conq 1 25 its like, ir becomes 
Ky meine exceeding 5 the 9 5 'rhobgh. the liver were. 
« conſumed, chis liquor ferves intra $f the a liver,” as well as if that 

Apart had not Bees nume herefore, e, all thoſe ho . byfic, 
« ſhould know how to f 9 the Aheft, in order to chre numerous dif- 
«tempers ariſing from p 25 fiver. WW ee, 1 78 has Take? only 
uſed the word twice; and 17 0 not t uſe | * any other place; as I have found - - 


2 — ** and then coag 1 . into 4 


by earefulty mi all h Pe no one would. have had any 
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eee , 
Farther thoughts . cis age. is i vers not. for Umont's ' 
interpretation. HFS © I vt 43 werry io E Np! 
3. The origin alſo 25 this new term e er eee has art en- 
quired into: and, as his manner was to diſguiſe the words he uſed, by er 
poling the letters thereof, -fome have imagined he here practiſed the ſame art; 
and thus ſometimes alſo,” by j oiniog the initial letters of words, he has form- 
ed ſuch as were unheard-of before: ſo when he means to mention taftar, a3 


a remedy, to open the ſpleenz he calls it ſutratar (5). Again, When he di- 


rects ſaffron; (which, on account of its yellow colour, being called aroma 
3 in diſeaſes of the kidneys; he calls it aroph (c): and hence ſome 
ve thought, that alcaheſt ſignified the ſame as alkali gt (d), as if its baſis 
were an alkali, ſaturated with a proper acid. Others have imagined, it was 
called alcaheſt from Salta. geiſt, or the ſpirit of ſalt; as/ſuppdfing the alcabeſt 
the ſame as the Ciculatum, and prepared from ſea· ſalt, coagulated, reſolved, 
and again coagulated into a tranſmuted form, There are othets who ſuſpet 
it is called alcaheſt, in alluſion-to. algeiſt, that is perfect ſpirit, made by coa- 
gulation, reſolution, and a ſecond coagulation 3 Which tees with the opi- 
nion of Faber, who takes it for a pure mercurial or lic ſpirit, ſo united 
A. proper body, as thence to bechme one inſepatable — 1 indeftruQuble 
bſtance (e). But, as we can find no certainty from the etymology, get us 
paſs on to the ſynopymous words s and wry. if way lighs can hy 1 8 by com- 
paring them together. Ni e 2s 


4. Paracelſus has given us no ſynonymas. that 1 can find, th the alcaheſt eee, 


Por Helmont a. conſiderable number: and indeed. we have no alſiſtance ih 
this affair but from Helmaut, who profeſſes the alcaheſt was given him. 
Helnont, therefore, firſt calls it ſimply water, and ſays, he , knewia Wa- 
ter, Which he did not thin proper to 2 by means whereof all ye- 
3s gelables might be tranſmuted into a liquor, capable of being diſtilled, 
« without leaving any feces behind (f). He declares, he put equal quan- 
,* tities of a certain water and charcoal into a glass, which he hermetically 
"6 ſealed, and ſet to digeſt in a bath-hea 0 In this pages he calls 
the menſtruum a thicker water; (b) -andifays;. that in the first chapter of 
the ſecond bock of the Mata bees; — made af a thick wager, 9 55 

was perpetual fire, and perhaps not unlike Nis water: In another place, he 
calls it a diſſolving waters and ſays, the liquor alcaheſt is an immutable, diſ- 
. water (i). He comes nearer to the. purpoſo, when he calls it by a com- 
nd word, ignis aqua, fire water (c). Where, giving an allegorical account 


w he came by bis knowledge'z; he tends he received a phial, in which was 


the ſingle term rt ang. a perfectly Gmple, ſingular, undeclinable, im mu- 

ade immortal word, He alſo calls it 41 latex, or clear water, reduced 

to the minuteſt poſſible atoms (. He ſtequeptly calls it al liquor (). 

| He aſſerts, that by applying the gar 7 way of Paracelſus, all bodies ou 
354 2 7 


Þ) Paracel, Kuli. menbror. Lil. ) Ibid. © Fo 271 4 (a) 
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, * 


the . alcaheſt of Paracelſus, it may be known how much of another lu- 


. +...  minary a vegetable poſſeſſes (% He alſo calls it a diſſblving 


of which: he treats in his books de runovatione Ef reſtauratione.” 


knowledge of chis 0 


- The Theory If usern. 
converted into water (7); and that, by the infernal fre, ien e 


liquor (2). 
All which| ſeems to A That We ſeeret 17 exiſt | ina = —_— fore, 


like wate.. 

5 In another ch bis uſes emis Gabe, or inforaal we 
— expreſsly, by the infernal fire; which is the liquor alcahe 
Jus » Por; again, in another place (7), native ſand reſiſts both art and na- 
ture, and can by no means be reſolved, except by the artificial infernal fire 
alone ; Which artificial fire converts ſand to ſalt (). If Helmont therefore fol- 
lows Paracelſus in the uſe of this word, we may thence diſcover what the 
word alcaheſt is; becauſe: Paracelſus has wrote expreſsly of this infernal We. 
But more of this, hen we come to treat of the alcaheſt it ſelf. 

6. Next, Helmont.ſays,” it is the higheſt and moſt facceſsfal of all ſales: ; 1 
pl obtained the utmoſt degree of purity and ſubtilty poſſible in nature (). 
And hence he ſeems to call it the ens primum of falts 2 J, the /al circulatum, 
and the ſal circulatum of Paracelſus (x); And hence the cirtulatum majus (9), 

the ſal circulatum (2), the fal circulatus (a). and the ſal circulatus Parateſ (Y, 
Could 
therefore. here depend upon the ſincerity and Gdelity*of Hulmont, we might, 


of Paracel- 


from theſe ſynohymous words, and the writings of Paracel, 528 J op to 


diſcover this E menſtruum. 
7. Bus before we enter upon the work, we muſt Send the origin of 
he alcaheſt z. and this, we are told, is no where to 'be* found ſpontaneous in 
nature: - becauſe, as Helmont ſays, nature has it not (e); and exprefely aſſerts, 
that a part of earth may be homogeneouſly redueed to water by art; at the 
ſame time ſtrongly denying it can ever be done by nature alone; nature havin; 
capable of re true earth to ſalt and water. Nor can it be 
pa except by chemiſtry alone; which alone hath found a clear water, 
that cannot be tranſmuted, and is reduced to the minuteſt particles poſſible in 


i 


nature (4) ; the? not by the yulga * chemiſtry,” but by the labour of know- 
ledge (e)3 S this as its ultimate maſter- piece, as he expreſdly declares, re- 
peating the word. des tende thus at 1 N 1 fay,. cherer prepares 


an univerſal ſolvent, as its / ultimate" effort (). | And again, there is not 
cenie a more difficult proceſs than ther for preparing the alea- 
thing in all chemiſtry ; it being not obtainable by 
or meditation; hut 1 
peration to 
any one -(z)- This liquor, the! being of a moſt tedious p 
cannot be com by che human underſtanding, 


in all 
heſt; nor a more operoſe 
reading 


reparation, 
tho perſon i is Killed in 


hem art 3: regs Nen e 80 ſci of, 1 bank warn offeſſio! 
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lenitude of ſcience, doubly confirmed, is a 
ired?' whence it is very ſeldom given to 


fy nonymous; - 


* : 


Tide They of CE MIS ray. 
of it ; 43 choſen for the purpoſe, by a particular privilege,” to enjoy it J): 


God alone being the diſpenſer of it, for reaſons known to the adept (g). From 


the origin of the alcaheſt, here delivered by the author, it is plain how 


weakly they err, who fancy they can make it with eaſe : ſuch pretenders at 


once betray their ignorance, and falſify their own tumid pretenſions. Nor let 


them think to ſcreen themſelves, by pretending there are many alcaheſts : 


for Helmont flatly contradicts them, by affirming, that as, in all nature, there is 
only one fire; fo likewiſe there is but one only liquor which diſſolves all lids 
into their firſt matter, without ſuffering any change itſelf, or dimunition of 
its virtues z as the adepts well know, and atteſt (+). And by means of this 
doctrine it is, that I have, with ſafety to my ſelf, been able to keep off nu- 
merous pretenders to ſcience; ſanguine in hopes, and abounding in promiſes, 
but often proving deceitful, faithleſs impoſtors : for, after aſking them 
a queſtion or two, 1 ſoon found, by their anſwers, how little they under- 
ſtood of the ſubject they ſo varniſhed over with words. | 


8. Let us next conſider the ſtupendous effects aſeribed to this wonderful bs za, wp 
fecret. And firſt, as a menſtruum, it is ſaid to exert an effectual power in on the /ubjed, 


diſſolving all the known ſenfible bodies, of what kind ſoever; even gold and 


mercuty, upon which no other ſubſtance can intimately act. For thus 


ſays Helmont : ©* ON mechanical art has ſhewn me, that every ſubſtance, as 
* ſtones, flint, ' ſand, gems, marcaſite, clay, earth, brick, glals, lime, 
* ſulphur, &c, may be tranſmuted into an actual ſalt, equal in weight to 
'* the body which affords it: and I know how to reduce plants, fleſh, fiſh, 
bone, and every thing of the like kind, into their three pure principles. 
„But metals, on-account of the equal commixture of their ſeed, are very 
<« difficulty reduced to ſalt; fo likewiſe is fand (i): for ſand, or original 
earth, refiſts both nature and art; and will not quit its primitive conſtan- 
e cy, by the power of either: and it is only by means of the artificial, in- 
* fernal fire, that ſand turns to ſalt, and at length to water (&), Again, the 
& alcaheſt of Paratelſus tranſmutes all the natural bodies, by ſubtilizing 
„ them ()). And elſewhere, all bodies are eafily reduced to water, by 
es means of Paracelſuss liquor alcaheſt ; even ſach as otherwiſe cannot be re- 
4 ſolved into their three principles (n): and, by its means, all vegetables, 
<< even charcoal made of oak, are changed into a liquor, that leaves no faces 
behind, upon diſtillation (#) ; for one and the fame liquor alcaheſt, per- 
4 feftly reduces all the tangible bodies of the whole univerſe, into their 
4 Original liſe (o). And thus it likewiſe acts upon all poiſons (p). It dif- 


„ ſolves all things, except itſelf, as hot water diffolves ſnow (g): even oil, 


. me ſpirit of wine (r) ; cedar-wood (5); all the kinds of elixir proprieta- 


i (i be ludus of Paracelſus (u) ; mercury (x) ; and even gold itſelf (). 


<« which cannot otherwiſe be radically reduced into its component principles, 
© by any folvent whatever; as it is much ecafier to make gold than to-deltroy 
« it, according to the unanimous conſent of philoſophers . 
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hi manner of 8. Let us next conſider the manner wherein the alcaheſt exerts its efficacy | 


_ efting. 


upon the ſubjects. Its power, we find, is always increaſed by fire; tho' 
only a ſmall degree thereof is required in digeſting, diſtilling, or cohobating : 


for, a coal of oak: and the alcaheſt being put together, in equal quantities, 


- and the containing glaſs Hermetically ſealed ; the ſolution was performed in 


Vi end. 


three days time, by digeſting in a bath-heat (z). The /alcirculatum by bare di- 
geſtion, wonderfully changes all oil, and ſpirit of wine (a). The alcaheſt being 
put to an equal weight of cedar-wood, reduced to chips; and the glaſs 

ermetically ſealed 3 the whole ſubſtance of the wood was, with a warm di- 
geſtion, for a week, changed to a milky liquor (5). Sometimes, alſo, the 


buſineſs is performed by a ſingle diſtillation ; for, the liquor alcaheſt being 


once diſtilled from common mercury, leaves it behind, coagulated and re- 


ducible to powder; but neither increaſes nor diminiſhes its weight: and this 


it does in a quarter of an hour (c). But in other caſes, cohobation is re- 
quired before/the deſired effect can be obtained; for, bodies turned into ſalt 
of equal weight reſpeCtively, are ſometimes to be cohobated with the /al cir- 
culatum of Paracelſus, before they diſpoſit all their fixity (4): eſpecially me- 


tals, and principally gold, by reaſon of the perfectly equable commixture of 


their ſeed (e). But otherwiſe, a ſingle diſtillation of the alcaheſt, from the 


ludus or cevilla of Paracelſus; being a ſtone found at the bottom of the 
. Scheld near Antwerp ; will in two hours convert the whole ſtone into ſalt of 


the ſame weight. Nor, do I find any other way of applying this univerſal 


ſolvent; nor, that a greater force of fire is required: it may therefore diſſolve _ 


all bodies, by means of a gentle agiration of its own parts, occaſioned by 
fire; for the alcaheft may be diſtilled with the ſecond degree of heat of a 
fand-furnace (/); and does nor riſe with the tepid warmth of a bath (g). 
9. There has been nothing in all nature, hitherto obſerved or related, 
more ſurpriſing than the phyſical change which theſe authors attribute to 
the action of this menſtruum; as it at once changes the whole body of the 
ſubje& into a different maſs, without the leaſt alteration of weight in the 
operation, The maſs, after being thus changed, ſeems always to appear 
either in a fluid or ſaline form, .tho* with ſome difference; for quick-filver, 
by the action of the alcaheſt, becomes a fixed af that may be ground, 
and reſiſts a blaſt- heat, and the power of lead upon the teſt (by ; And al- 
moſt all other bodies are by it turned into an equal weight of ſalt (i). Oak 
charcoal is immediately changed by it, into two tranſparent liquors, diffe- 
rent in colour and gravity (t). Cedar- wood is changed into a milky liquor, 
of the ſame weight, and afterwards into two kinds of oil, which by bare di- 
ſtion turned to a pure ſalt, miſcible with water (7). The ludus of 3 


in two hours time, by a ſingle gentle diſtillation, is totally converted into a falt 


of equal weight, which runs per dzliguium in the air, and affords a fluid with- 
our any fæces (n). From all which it is plain that this ſolution, -tho? it differs 
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ſalt, ſoluble in water, except quickfilver 3 which, on account of its great 


rity and ſimplicity, cannot be turned into ſalt: whence, it radically reſiſts all the 5, 


poſlible ſeparations of art or nature, and therefore, is perfectly indeſtructible (v). 
Theſe bodies, therefore, when turned to an equal quantity of ſalt by the 
_ alcaheſt, ſtill retain their peculiar virtues depending upon their ſeminal 
powers; which conſequently are peculiar and incommunicable. This re- 
markable property is deſeribed, where he ſays (o) That the alcaheſt of 
Paracelſus tranſmutes all the bodies in nature, by ſubtilizing them: for, 
«* when bodies are ſubtilized as high as poſſible, they at length change to 
another ſubſtance, but retain their ſeminal properties (): and by means 
of the univerſal ſolvent all things are brought back to their Eus primum, 
and retain their native virtues; whence great and unlimited powers may 
© be obtained.” And plainer ſtill (2) * This liquor only, can diffolve all ſolids 


into their firſt matter, without any diminution or alteration in itſelf,” - 


Whence he recommends * the knowledge of that homogeneous and im- 
« mutable menſtruum, which diſſolves its ſubjects into their firſt liquid mat- 
4 2 whereby the internal eſſences of things, and their properties, may be 
C 20 ĩ5 mn ths de hh 
to. By this means, therefore, all theſe bodies turn to à ſaline, volatile 
ſubſtance, containing the preſiding ſpirit of each ſubject, reſpectively; which 
ſaline” matter may be intimately mixed with alt the animal fluids,” and 
circulate” with them thro? all the veſſels thereof, ſo as every where in its paſ- 
ſage to exert its peculiar virtues upon the body. Whence, ſuch ſubſtances 
have been called potable ; and thus, for example, by potable gold, the adepts 
underſtood gold reduced to ſuch à ſaline body; tho* they have only boaſted 
themſelves poſſeſſed thereof, either thro? vain-glory, or the ſpirit of delu- 
fion, - Gold diffolved by acids, is no more than a liquor containing unaltered 
particles of that metal; but the aurum fetabile of the philoſophers, is of equal 
weight with the gold employed, without the admixture of any menſtruum, 


and, only the pure, firſt matter, or ens primum of the gold itſelf (3). 


11. The moſt extraordinary thing belonging to the alcaheſt, is its being 
capable of diſſolving bodies, without mixing itſelf among them; but, re- 
maining perfectly ſeparate from all their particles, without increaſing or di- 
miniſhing the weight of the ſubſtance diſſolved; as plainly appears (7) hence, 
that oak-coal- was, with a. bath-heat, diſſolved by it into two diſtinct liquors 


of different colours and properties, and thus came over by diſtillation, leay- 


ing the ſolvent liquor behind, of the ſane weight as at firſt > for, he found. 
no body, whereto the alcaheſt would unite ; being itſelf a pure, ſubtile fub- 
ſtance, reduced to the ſmalleſt: poſſible particles; and, therefore incapable of 
all fermentation and admixture (42); fo that it produces its effect by a bare 
external action, and not concreting with the body it changes: as, the pureſt 
re acts upon its objects; or, as hot water diſſolves ice (x). For this liquor 


leaves no part of itſelf mix'd with the body diſſolved (). ; 
$54: 7- * Helmont, p. 700. f. 20 (7) p. 88. . 28. 
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3 12. Hence, the alcaheſt appears to have two extraordinary pre 


with reſpec to all other menſtruums; vix. (I.) That it does nat act by at- 
traction, or repulſion, but entirely by a certain mechanical force; contrary to 
all other of the known menitruums, unleſs perhaps, we except fire. (a.) That 
3 it conſtantly preſerves all the native virtues of the bodies it diſſolves; and 
: 1 yet, when it reſolves poiſons it deprives them of their virulence, or noxious 
1 quality, and endows them with the higheſt medicinal virtues, by reducing 
4 into their firſt matter (2); which is extremely difficult to underſtand. 
; 13. When the alcaheſt has thus reduced all bodies into their ſaline and 
3 * volatile ens primum, fo as to retain their reſpective native virtues ; if the ſub- 
= * jects be farther urged, by the action of the ſame ſolvent, they loſe their. ſa- 
line nature, and all their proper ſeminal virtue: whence, all theſe different 
- ſubjeQts are reduced to the ſame indolent, ſcentleſs, inſipid, ſimple, ele- 
mentary water: ſo that, by applying this ſolvent too long, the former ex- 
cellent productions are deſtroyed. From hence, at the ſame time, it ap 
pears that water muſt thus be the ultimate manner of all tangible bodies; he 
alcaheſt itſelf being unable to act any farcher upon this water: Which, how- 
ever, being again impregfated with what ſeed ſoever, may thus paſs into 
any new kind of body. fl 3 
14. The author expreſſes himſelf thus: All bodies, we ſee, are tranſ- 
* mucable-into an actual falt, equal in weight to the original ſubject; which 
* falt being ſeveral times cohobated with the ſal circulatum of Paracelſiu, 
< loſes all its fixedneſs, and tranſmutes into a liquor, which at length be- 
+ comes inſipid water, equi-ponderant to the ſalt that afforded. it (@). Native 
* ſand turns to ſalt, and at length to water, by means of the artificial, in- 
< fernal fire, and by no other (60. I know a water, by means whereof all 
vegetables are changed into a diſtillable liquor, without leaving any faces 
— bat the bottom of the glaſs; and this diſtilled liquor is totally reduced, with 
alkalies, into inſipid, elementary water (c). Oak coal converted into two 
*. liquors. by the alcaheſt, riſes by diſtillation, with the admixture of a little 


wo _©* chalk, nearly of its original weight; and has all the properties of rain- 
1 water (4): and, thus all things become ſo volatile, as to riſe with a bath- 
as heat; leaving the alcaheſt behind at the bottom (). 
; V., immuta- 15, It ap extremely ſrrangs, that this menſtruum, which has ſuch 


bility. wonderful effects upon all ſorts of bodies, ſhould never be in the leaſt di- 
| miniſhed, altered, or impaired by them: in which reſpect, it truly reſembles 
fire; whereto it may, therefore, juſtly be compared. Thus the author 
clearly ſays, that, it acts upon all ſublunary bodies, without being acted 
upon (f). And when it had fo wonderfully, diſſolved the bak - coal, it re- 
mained at the bottom, ſtill of the ſame weight and virtue (3). Accordingly, 
no tranſmutation of the alcaheſt is to be expected; becauſe there is no other 
body it can join or ferment with: whence, it never dies (H). With its utmoſt 
action, therefore, it reduces all tangible bodies into a middle life; without 
ſuffering any change, or diminution of its virtues (5). It is, therefore, _— 
þ EI BE. ; bk e 
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table and immortal (i). th is the only ſubſtance not altered by action (0. 


It acts, therefore, without ſuffering re · action, or being itſelf weakened, (m). 


For, it is an homogeneous, and immutable diſſolvent (n). And remains nu- 
erically the ſame in weight and virtue; as well after being a thouſand 
times employed, as after being but once uſed (o). 


16. 55 is * to be obſerved of this menſtruum, that it has a wonderful F/T beds! 


degree of fixedneſs, or volatility, in the fire: for, after it has rendered all 
bodies, even thoſe of the moſt fixed kind, ſo volatile as that they may bedi- 


ſtilled over. with a bath - heat; yet itſelf does not riſe with them, but re- . 
mains ſixed at the bottom (p). At the ſame time, the alcaheſt is ſo volatile, 


as with the ſecond degree of heat in a ſand-furnace, to riſe by diſtillation, 
| along with the bodies it had diflolved . Whence, it may be drawn off 
from common mercury, thus fixed, = coagulated (7). And from hence, 
we have the exact limitation of the ſmall degree of heat, wherein the full 
power of the alcaheſt is exerted upon all the bodies in nature. 


1. We muſt farther obſerye, that tho? the alcaheſt be inſeparable by all i na. 
| other bodies, and ought never to be impaired z yet there is one ſubſtance in 
nature, wherewith it may unite. This a ents appears from conſidering the 


following paſſage of the author ()  * Chemiſtry is anxious to find a body of 
« ſo great purity, as not to be diſſipated or corrupted; and at length the art 


Was aſtoniſhed, upon diſcovering an aqueous liquor, which being reduced 
to the minuteſt atoms poſſible in nature, would not unite with any ferment; 
3 whence, its tranſmutation was deſpaired of, as not finding a body more 


noble than itſelf, where with to jqin: but, the labour of philoſophy made 
an anomalousthingi in nature, which without mixing with any ferment, roſe 
different from itſelf. This ſer ent biting Itſelf, recovered from the poi- 
« ſon; and was, thence, immort 

18. Whence, we ſee, that here was a certain conjunction of two things, 
however different they might be. This appears more plainly, and di- 
ſtinctly ( ) where he ſays, that one and the ſame liquor alcaheſt, 
fectly reduces all the tangible bodies of the univerſe, into their firſt lite, 


without ſuffering any change itſelf, or loſs of virtue; being only ſabdued- 


and changed by its equal. another- place he comes nearer to the point (u), 
where he ſays, that, mercury freed from its original 2 cleaving to its 
innermoſt part, is immutable in the fire, and immediate 

ſeeds, except its equal, 


19. Thus, I have given a faithful account of the alcaheſt, upon the credit Its matter, | 


of Helmont ; and do not remember, that 1 have any where elſe read of ſuch 
a thing; which is not ſpoke of by the ancient philoſophers, phyſicians, or 


other chemiſts, tho”. it be the moſt deſirable. particular in all phyſics. It 
Will, therefore, be expected I ſhould ſay ſomewhat of the matter it is to be 


made from. And, I muſt own that I have tried an incredible variety of ex- 
8. Ages to this A e and have ſometimes 1 of and deteling the 
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The circula- 
tam minus, 


The Theory of C unf TI. 3 
20. Paracelſus had a liquor procured, by a moſt tedious proceſs of eir- 
culation, from ſea-ſalt, wherein nature has placed the utmoſt perfection. 
This falt he, by incredible induſtry, reduced to a perpetual oil, and calls it 
the Eus primum of ſalts: the oil of ſalt, the liquor of ſalt, the water of ſalt, 


the leſſer ſal circulatum, and the leſs circulation (). The preparation of tho 


ſal circulatum is troubleſome, tho? clearly deſcribed; ee that one can- 
not ſay what kind of ſpirit of wine is here directed, to ſeparate the impure 


from the pure. This preparation perfectly correſponds with what Helmont © 


ſays; viz. that the ſalts of bodies, ſeveral times colliobated with the ſal 


* circulatum of Paracelſus, turn to water (x).* And, hence, he aſcribes the 


virtues of the alcaheſt to the Ens primum of ſalts (y). He farther declares 

that all poiſons are deſtroyed by the /al circulatum (z). Hence, he calls it the 
higheſt and moſt ſucceſsful of all ſalts ; which being brought to the utmoſt 
degree of purity, and ſubtilty, pervades all bodies, and readiſy diſſolves them; 


itſelf remaining unchanged in the action (a). This ſal circulatum has a 


'* The circula- 


tum majus. 


wonderful effect upon oil and ſpirit of wine (5); and reduces bodies into 
the liquor whereof. they were concreted (c). He alſo ſays, that the Judus' 
may be prepared with it (dc). | Ed Wor or i ects 99 9 5 
21. But, Paracelſus had another ſolvent, much more powerful, and 
much more difficult to be obtained, than the circulatum miumms; whence he has 


called it the circulatum majus (e). He appoſitely terms it the matter of 


mercurial ſalt : and thenee, likewiſe calls it the living fire (F). Now, he 
acknowledges that the higheſt fire, and celeſtial life, lie hid in common 
mercury: and ſays, the quinteſſence of mercury is celeſtial fire, if diffol- 
ved with its parent, or the ſecret of ſalt (g). When, therefore, theſe two 

are intimately combined by a true union, and brought to a high degree of 
purity, ſubtilty, and volatility, they ſeem to make that wonderful mercurial 
water, which he deſcribes in his chapter of the ſpecific ſolvent; where; he 


ſays, that gold dies therein, ſo as ne longer to remain gold: whereas, in 


other ſolutions of that metal, it is only minutely divided, and ſtill remains 
true gold; being always eaſily recoverable, in its priſtine form, upon re- 


duction.“ By this means, therefore, there is a perfect union made of water 
with water: for, here are two kinds of water employed; viz. the common 
water contained in the ſalt, and the metallic water contained in the mercury, 


thoꝰ they both are ſuppoſed to have the ſame origin. 


22. All this ſeems to have been underſtood in our ſenſe by Helmont; as ap- . 


| pears by the following paſſage (Y). © The internal mercury of metals, puri- 


« fied from all its metallic ſulphur, remains every way undiffolvablyunited ; 


© ſo-as radically to ſuffer no diviſion, either by nature or art: Nor, ſhould * 


© ever have learnt the nature of water, had it not been for the correction of 
Mercurys wand; whereby I find the nature of mercury adequate to that of 


vater: for mercury contains no earth; but is conſtantly produced by water(i).· 


culas In tractatu de ſale, c. 4 In correctione 


| : = 5 Again, 

(w) Lib. IX. Archid. in remedio ad ma- (2) p. 374 F. 49. 2 p. 380. f. 244 
(5) p. 576. c) p-628 

& additione. L. de Renovat. Archidox. IV. 'd) p. 700. F. 23. (el 4rchidox, X. c. 4.1 

c. 4. Eſſentia de ſalibus. Archid. L. VIII. (/) Archidex. X. c. 5, 6. . 

C. de elixire ſalis. Quinte eſſentiæ extractio 10 Archidox. X. c. 17. 

&falibus. Archidox. X. e. 24... (6) 
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Again, if I had not, with all the ancient alchemiſts, ſeen that e ver 

* eluded all the {kill of artiſts; ſo as either totally to evaporate in 

© totally to reſiſt the utmoſt violence thereof; and in both caſes, remain 

— erf or identically the ſame primitive, homogeneous ſubſtance, 1 
_ ©. ſhould fay that the art was falſe; which, on the contrary, I find to be true: 
* ſo that, what is above, reſembles what is below; and, vice vers#. And, 

hence, it is perfectly impoſſible, either by art or nature, to find a diverſity: 


© of parts in the homogeneous ſubſtance of mereury; even the alcaheſt it- 
© ſelf cannot do it: for mercury is more fimple than gold, and more iden- 
« tically, and more equably e roma whence, mercury is nearly as inde» 


ſtructible as the elements themſelves; ſo that all ſublunary things are too 
« weak to ſubdue, penetrate, change, or contaminate pure mercury; which 
remains untouched in the air, in fire, and in corroſive liquors : for it is. 
not touched, much leſs penetrated by any diſſolvent; and, therefore, 
« there is nothing in nature, like to this pure mercury, by many degrees (4). 
It is hence like, and nearly approaches to the Exs primum of metals (I). 
And exiſts actually Gmple, and not as a.conſtituent part of bodies (). 
And for all theſe reaſons, we know that it only can be ſubdued and 
changed by its equal alone (n). Becauſe this anomalous e in 
< nature, riſes without any different ferment mixing with it; but biting it - 
« ſelf, it recovers from the poiſon, and afterwards proves immortal (o) 

23. And, this is all the hiſtory I can give of the alcaheſt of Paraceſſus, and 
Helmont, faithfully extracted from their own writings: whence, it is eaſy to 


| ſee, that this menſtruum is not to be ſought for in human urine, or any pro” 5 


ductions thereof; nor, in tartar, or any of its preparations: though a ſubſti- 
tute may hence be had for the principal (p). Nor can phoſphorus be ever em- 
ployed for this purpoſe; e , ot to the properties above laid down. 
Clauber was miſtaken, when he ſought the alcaheſt in the fixed alcali of 
nitre : and, Zwelfer, when he ſought it in the ſtrong ſpirit of vinegar, di- 
ſtilled from verdigreaſe. Rolfnkius had no. Sos notion of the thing, when 
he ſappoſed it to conſiſt of the fixed alcali of tartar for its baſis, joined to an 
acid of the mineral, vegetable, or animal tribe: for, ſalt of tartar with the 


vinegar of antimony, makes only the tartar of vitriol ; with vinegar, from 
wine, a /artarus tartariſatus; and, with acid whey, only a better ſort of 
the ſame: nor does the addition of fal-ammoniac much alter the matter (q). 


But, no one ſeems to have better underſtood the meaning of Paracel/us 
and Helmont, in deſcribing the alcaheſt, than Petrus Jobannes Faber, in 
his manuſcript upon alchemy, ſent to the duke of Holſace, and publiſhed in 
the German Epbemerides (r):? where there is a remarkable confirmation of 


my opinion, to. the 1 x rpoſe. The liquor alcaheſt is a pure 
CIO 


mercurial, metallic ſpirit, ſo y connected to its own natural body, that 
theſe two become one inſeparable, indeſtructible ſubſtance, deſtroying. all 


4 things, and turning them into their firſt matter. It is a true philo-— 
ſophical mercury, choſen from the mineral kingdom, and joined with its 


e. e 17. (b e. . (7) See Bpb. Germ. Hi. Ano G, f. .. 


| (mw) p. 670. 5.17. (=) P. 255. . 11. — 196. App. 
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own pure body; hereby it decomes an inſeparable,” milky, butyraceous: 


liquor; which penetraces and diffolves all things; it is of two.kinds, Ample, 
and compound; the fimple is made of a pure metallic acid, and a pure me- 


+ 


tallic falr, rendered volatile with its own ſpirit. It is very difficult to prepare: 


but the compound fort is, ſtill, much more difficult; being made of a mineral 


acid, and the pure ſaline matter of animals and vegetables. The liquor alca- 


heft, or the pure, philofophical mercury, is an incorrupcible, and'unalrerable 

fire of nature, that reduces all things into their firſt rindi r. The induſtrious 

Becher is nearly of the fame opinion, where, in his book de ſu>terrancis, he 

ſays, he diſcovered in ſea-ſalt, a certain arſenical, and mercurifying 8 5 | 
e 


which, when 8 would be the alcaheſt; tho' a very different 
thing from the philoſop bical mercury : and, hence, he takes mercury, for a 


ſubtile inſinuation; and 1 wiſh he hall given it fuller. His argument runs 
thus: the pureſt quickſilver being diffolved in ſpirirof nitre; and precipitated 
with ſpirit of ſea - ſalt, becomes volatile, and diſpoſed to part with its mercury 


eaſily ; conſequently, ſea-ſalt may convert the pureſt metals from their m 
fixed nature, into true 8 0 %CC CC 
24. It may here be expected I ſhould declare my fentiments, whether any 
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1. A S the whole of chemiſtry is employed in producing and obſerying 


an abſolute neceſſity of ulmg proper inſtruments and veſſels ;* without which, 


no operation could be © as By veſſels, I underſtand all thoſe hollow 
e& to, be chemically changed, or already changed, 
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ſulphureous metallic ſubſtance, which of irſelf would be fold ;'|bur that, it 
receives all its fluidity from the arſenical ſulphur of common falt. This is a 


as alſo the changing ſubſtance itſelf, or ſolvent, is contained. And by the 


name of inſtruments, I underſtand all thoſe bodies, which have ſuch a firm- 


neſs, ſize, and figure, as render them fit to apply the changing cauſes to 


the ſubjects, fo as thereby to excite a determinate motion, according to the 


cauſes, of veſſels, inſtruments and chemical productions, in order to fur 


_ laboratory properly, | 


rules of the art; and, at the ſame time, enable the operator to manage and 

regulate theſe cauſes, as well as the ſubjects to be altered. And, indeed, the 

whole chemical apparatus conſiſts of bodies . # by art, cf hanging 
2. 


pi meg; | 0 on OY Y. 
24 wok Vell M employed it in "chemiſtry 

taining rhefubjeR to be chan 7 « but. als po or raliing 

cauſes, and the fire applied, {o as not to fail whillt the operation js i page: 

whence, conſequently, theſe vellels hould be trong, and not ſubject to be 


fouled or damaged: nd ſuch we may call containing veſſels. e other i 


ſhould be capable ner _ con; 3 


1 "which receive the bodies already. chan nged. by. the 4 of the 1 Þro er 5 


's, being We . iſtantly ſeparated 8 . 


bs upon it tough he ontaining... bs ma LH. 
receivin velles. walk APP & * 


1910 their fi gure. | As 10 Ne matter, it is 1278 25 00d, Wed Ger e or 
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Aden ware. The wooden veſſels, » Made 0 0d, not abounding 0 0 "NT % 8 5 
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85 And not ainted "or var arniſhed, are a Rar r preſervis 

or alte ode Es, or bodies that have been calcir 4250 » 0 the e 
Ury; and kept cloſe covered : for thus ſuch ſubſtances may he well 8 
which, in all other veſſels are apt to relent with the moiſture of the air. And 


mortars, or diſhes made of turned wood, are properly uſed for Finding | 


and waſhing the amalgams of metals with water; for which purpol 


| ef 5 ee others: and, Fach e on their inſide with 5 


ha Are uſeful in 
af [doth u 'uſe them; for or er purpoſes. 
from the bodies they contain ; WH 9 the 6 os 1 


to enter, or get out at their pores, except fire. and che magnetical vir- 
| 1 155 that they retain even the Keel inf 17 


in ' chemical we es and. N 2 obkps are . to 
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ger his coatin bed 8 he oo would Ia pre event 8 5 4. 13 5 in 
the ſtrongeſt naked fire of a wind- furnace; 

rectified oil of vitriol in a glaſs. veſſel; while this coating neither crackꝰ fell 
off from the veſſel, nor vitrifed too much; for thus, he aſſerts that the glas 
was cemented internally with the coating, in the utmoſt violence of fire (a). I 
we had this fecret,, almoſt all the chemical operations might be performed 
in glaſs ; but I am neither acquainted with N. ſuch coatings nor have found 
any perſon that was. 


5. Ofallthe metals, iron is the hardeſt to melt; ; whence: many 8 veſſels Y —.. | 


are made of iron. But all metallic veſſels have theſe two defects; that wo 
are corroded by ignited ſalts, which AE ener eicher rendered impure or 4 45 
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of veſſels are required for every e Thus pure aqueous 
uced by fermentation, may be diſtilled ig 


. F „ are Ul- | 
the utmoſt 


of obſerving the 6 Torr and changes which happen to the ſubject in the 
ſides the gas of it, has great uſes both in chemiſtry 


f — 
ex h. Indes, appearing like aer and being prrvapy a ſpecies thereof. It is 
tere made into both large | heir con 

mm-odities, and export them ſafely. Theſe Indian veſſels are not diſſolved or 


ay have 42 variety 
e following. 


i Ix. dropped, may be bellied, and have a cylindrical neck, widening and ſome- 
. 4. mY what hollowing at the top. They may be ſtopped with a cork; or with + 


and to which the fire is applied; the other to receive the parts ſeparate: 
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the ſubject by the fire, and which is always deſign'd to be cooler. Wien 
only the fixed part of a ſubjeCt is required, after the ſeparation is made by Crucible and ©— 
the fire, the figure of the veſſel is commonly that of an obtuſe conoid, with ity . Rs. 
baſe at the top and obtuſe apex at the bottom; whenee'this conical figure 5, h I. 
may be varied till it comes to the hollow ſegmient of a ſphere. Thus cru- . 4. 
cibles and 3 reſemble cones; whilſt roaſting or calcining diſhes She?” 
reſemble hollow ſegments of # ſphere. It is a rule for the figure of theſe 

veſſels, that the lower and wider they are made, the more eaſily the volatile 

matter flies from the fixed; and that the fire is applied to more of the ſurface, | 
both-of the whole ſybje& and its fixed part: has — make choice - ' 
of low and wide veſlels for calcination. 9 VER 377 Ls og © 
10. But when the volatile part of a ſubje& is required, as well as irs fixed Difilling ee 
part, and both muſt to be had ſeparate, the containing veſſel may be of three ek ; 
different figures; vis, cylindrical, conical widening upwards, or conical! = 
again, but widening downwards. Cylindrical veſſels only keep bodies from 9, „e KIll. 
flying off ſide- ways, without otherwiſe hindering or aſſiſting their riſing up- ad XV. „ 
wards z whence tlie only variety hete ariſes from the different height of > 2 
ſides. The talleſt cylindrical: veſſels are required in order to ſeparate te 

moſt volatile parts from the leſs volatile; and the loweſt to ſeparate ſuch as 7 

are almoſt fixed, from thoſe that are quite fixed; But when veſſels riſe from Eoaporating 
a narrow bottom, and gradually widen upwards, as in hemiſpherical diſhes, l. 
it is plain from hydroſtaties, that all the points of the hollow baſis would ſu n 
ſtain a little column of liquor, whoſe height reaches from each point to a cor- 
reſponding point of the 'furface, perpendicularly over it; whence theſe co- 
lumns are always the ſhorter,” the nearer they approach to the edge of the 
_ veſſel; and vice verſa; ſo that & widening figure greatly aſſiſts the riſing of 

. eg particles: and hence exhalation is the ſooneſt performed in ſuch veſ- 
1. And hence we may have the notion of a'retort; which is a kind of NV, 
hollow: ſphere, ending in a eylindrical neck, whoſe upper horizontal line „ 
is a tangent of the ſphere in its upper apex; whilſt the lower line of the neck Se plare . 
is a diameter of the fame ſphere, parallel to that: RO : whence ſuch a re- · 1. &c. 
tort eaſily detertfiines the riſing volatile particles into the cylindrical neck, and | 
thenee into the receiver;: deer Koing ſome what confined and beat back by the 
arched part of the veſſel And this kind of retort is adapted to the ſepara 
tion of very fixed parts, from thoſe that are quite fixed; as we ſee in the di- 
ſtillation of- oil of vitriol, ſpirit of nitre, ſpirit of ſalt, Fc. The glaſs- men 

commonly bend the neck of the retort downwards, and draw it into a coni- 
cal figure, open at the end; in order that the vapours, riſing into the wideſt 

part of this neck, may thus ſpontaneouſly fall downwards, condenſe and 
_ diftil into'the receiver: which ſhews us the reaſon-of the common form of 

12. But in lowdiſtillations, where the ſtrongeſt fire is, for a long time, re- Bf kind of = 
quired to raiſe ponderous ROT Fuſe cylindrical veſſels, pl pea long-necks, i 1 
ally, with their upper horizontal part opening into an hori neck; by „ „, — 
nib whereof the! difillation-of ptioſphorus, and-other- bodies which L ow x. = 
19.4] # og ES | | v r 
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| De Theory of CunmisTny, © | 
with difficulty, is commodiouſly performed. And when 1 prepare large 
quantities of oil of vitriol, or other foſſil acids ; inſtead of xetorts, 1 Ade 


uʒſe cylindrical earthen bodies, or long · necks, with wide cylindrical mouths ; - 


which I find to be an advantageous way of diſtilling the 1 acids; for 
by inſerting hollow cylinders. into the mouths of theſe veſſels, and applying 
large glaſs-receivers horizontally to the other ends, and luting the junctares, 
I. thus diſtil with ſafety. And hence, I conceive, I have ſufficiently given 
the foundation for aſſigning the different figures of veſſels uſed in diſtillation; 
the rule hereof comes nearly to this, that the more difficulty any ſubjeck 
riſes in diſtillation, the more it requires the figure and accommodation of 
the veſſels laſt- mentioned. n act aghb ery bes woth. 
13. But if the matter to be ſablimed is ſo volatile as eaſily to riſe and 
ſeparate from the part to be left behind, whilſt the two do not greatly dif- 
104 in volatility, then veſſels of a contrary figure are required. And ſuch veſ- 
els are thoſe conical ones, called bodies, matraſſes, or cucurbits, and made inthe 
form of Hercules club. The antient alchemiſts, as Lulhy and others, fre- 
2 call theſe. veſſels by the name of urinals; It is eaſy to underſtand, by 


the figure, that the liquor, raiſed by the fire in theſe veſſels, muſt ſtrike a- 
gainſt their tapering ſides, and thence the aſcent be hindered, and the liquor 
beat back to the hottom again; ſo that if any thing riſes difficultly, with this 
degree of fire, it ſeldom aſcends high; but is rather kept low in the glaſs. 
And here alſo the wider the bottom is, with reſpect to the orifice at the top. 
through which the diſtilled. liquor is to paſs, the diſtillation will be performed 
more ſlowly; whence only the more volatile part can by this means be ſepa- 
rated from the leſs volatile. The height of theſe veſſels is alſo to be regar- 
ded 1 as the taller they are, the more difficult it is for the leſs volatile parts 
to rn Poo hat as 28:13 h2528 23515145 )))) 
14. From the conſideration of theſe three properties, an excellent contri- 
vance has been deduced; by means whereof a large quantity of ſimple: or 
compound alcohol may be obtained, with little labour, fewel and expence. 
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Thus, for example, if a conical tube be made of pewter, ſix inches wide 


in the baſe, and one inch wide in the vertex; and this tube be bent at the 


See plate II. 
bs 


* 


e 


Cbemical 
Poiali. 


* 


* 
. 4 5 
s ww 


* 


a part at the end fit to enter the orifice of a worm, fixed in its worm- 
tub, we ſhall. here have a proper head for a cucurbit; charged with brandy, 
and ſet in boiling water; whereby a ee may be obtained at 
one operation; and upon repeating the proceſs twice or thrice, this ſpirit 

15. And hence alſo we may clearly conceive the nature of a chemical phial, 
which is a ſpherical glaſs, with a long cylindrical neck open at the top; it is 
commonly called a bolt head, and has conſiderable uſes in chemiſtry, eſpe-, 
cially in performing the more ſubtile operations: for as the neck of chis laſs | 
may be of any length, and may have its cavity in any proportion to that of 
the belly; hence any degree of reſiſtance; may be procured with reſpect to the 
liquor contained in the glaſs; ſo as to ſuffer ſcarce any thing at all to eſcape at 


height of four feet, ſo as to make it return downwards in a cylindrical.tube,. 
with 


the orifice, in a gentle digeſtion. And I have obſerved, in this kind of glaſs 
455 | | | j; one 
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the hollow part of in 


and agitated by tl as a cork, in equilibrium to the 8 
force of the li .z and at the ſame time, ſtopping — 


| „contained in ſuch a tall phial with a very lender neck, is 

carefully: ſet over the fire: where, when the liquor nearly. begins to boil, 

a fume is perceived to riſe in the cavity of the neck, and to be driven 

downwards again, in the form of a. fluctuating maſt. . By this contrivance, 

therefore, menſtruums may be excellently, digeſted upon their ſubjects, with- : 
out. any loſs either of the ſolvent or ſolvend. And this contrivance hath - 

enabled me to perform numerous experiments, which I could not otherways SN 

have. made. on ng tics; 3 TOPS | 


* 
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16. Theſe tall phials, alſo, are extremely uſeful in ſeparating pure volatile 
_ alkaline ſalts and ſpirits, from water, oil, and volatile earth; which might 
otherwiſe prove a difficult taſk. But, they are ſubject to one inconvenience; 
for, when very tall, the liquor will remain boiling hot at the bottom, or not 
be able to riſe ſo high as the top, whence the upper part of the neck will re- 
main cold, whilſt the lower part thereof is ſtrongly heated; ſo that, if the 
hot vapour riſes ſuddenly into the cold part of the neck, the glaſs flies to 
pieces, eſpecially in winter, or froſty weather. So likewiſe, if any aqueous 
drops are collected in the upper cold part of the neck, and fall down ſuddenly 
upon the heated parts of the glaſs, the veſſel will burſt to pieces: as I have 
often learnt to my coſt; eſpecially, upon digeſting quickſilver in ſuch veſſels. And 
this may be ſufficient to ſhe what effect the configuration of veſſels will have; 
and the neceſſity there is of a particular form, to produce particular effects. 
17. Receivers, eſpecially if 155 be large, are of two kinds of figure ; Recriver:, 
being made either like bellied bottles, or. cucurbits: and when their capacity 
may be the ſame, the latter ſhould be preferred, as having its bottom at 
a greater diſtance from the orifice of the retort; whence, it affords a cooler 
ſpace for the diſtilled liquor to condenſe in; as I have always found. And 
: ch is frequent occaſion: to increaſe this diſtance between the containing and 
receiving: veſſel, by the interpoſition of cylindrical tubes, or adopters; as 
. we mentioned above. And in the more artificial kinds of diſtillation, eſpe- See pla XI. 
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_ cially chat of quickſilver from metals, it is neceſſary to uſe ſeveral glaſs adopt · ... 
ters, to increaſe the diſtance betwixt the oy tecemwer.s... i 5 
138. The retorts and receivers already deſcribed are ſufficient, together Aunbicſs- 

| with the adopters, for performing all the kinds of diſtillation; except, where head. 95 
very volatile ſubſtances are to be ſeparated from others, but little ſe vola- See plate XV; 
tile. And as extremely volatile ſubſtances are often required to be diſtilled g + 

very tall and erect veſſels muſt neceſſarily be employed, and cover'd. with 

the alembic-head. Hence, it is . 25 etermine in what caſes a * 
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d be Theory ef Cynnrbnnk 
with its alembic-head, and in hat caſes à retort and its receiver are to be 
uſed. But the uſe of the alembic· head is attended with the double inconve- 


nience of 4 juncture to be luted, where it is fitted on to the cucurbit, and 


585 
/ 
| Circulating 
4  weſſels, or pe- 
licans. 


See plate XI. 
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 Tuter, what. 


Luting for | 
queens and | 


1 Ject. . : 


liquors. | 


tor chemical veſſels. | © 


another where the neck of the alembic joins to the receiver: whence, as 


the luting is ſubject to crack, ſome part of the volatile ſubje&t may eſcape in 
the operation, whatever caution we take to prevent it. 
19. There is frequent occaſion in chemiſtry to pour back the ſeparated 
volatile part upon the fixed one from whence'it' was raiſed; and this by 
operators is called cohobation, and by Paracelſus, circulation: the effects 
whereof are very conſiderable, and highly neceſſary. But upon obſerving, 
that by opening the veſſels and pouring back the liquors in the air, a great 
loſs was ſuſtained; the artiſts, hence, invented a glaſs veſſel, conſiſting of a 
cucurbit and alembic-head, with two tubes bending into the cucurbit again, 
ſo as directly to return the liquors riſing the keed, back into the cavity of 

the cucurbit: and this veſſel being well cloſed at the top, the proceſs was 
thus ſhortned, and loſs of the liquor prevented. The veſſel itſelf they call 


a pelican; which is . e as the pipe from the top of the alem- 
u 


bic is longer. But, as ſuch veſſels are not eaſily procurable, the end may 
be obtained by a more ſimple apparatus, or by uſing a bolt-head with a long 
neck, into which the neck of another leſs phial is inverted, and the juncture 
well luted, after heating the glaſſes, and the ſubject matter, ſufficiently to ra- 
rify the air, and prevent its burſting the glaſs in the operation: tho” this 
contrivance is ſubject to an accident from the liquor cooling at the top of the 
laſs, and falling to the bottom; which may break the glaſs. And ſo much 
e ß CITY: PART CELDT RUE: 
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1. D the name of lute or luting, chemiſts underſtand a mix'd, tenacious, 
D ductile ſubſtance, which grows ſolid by:drying ; and being applied to 


the junctures of veſſels, ſtops them up, ſo as to prevent the air from getting 


either in or out: but theſe lutings are of principal uſe in confining the par- 
ticles raiſed by the fire in diſtillation, ſo as to prevent their eſcaping out 
of the veſſel; whence it appears that different lutings, are required, accord- 
ing to the difference of the ſubjects. ro be diſtilled. - © 
2. When the ſuhject is merely aqueous, linſeed- meal ground to fine 8 
der, and well mixed, or worked up into a ſtiff paſte with the white of egg, 
makes a proper luting for the purpoſe : for, being applied to the junctutes 
of diſtilling veſſels, it grows hard with heat; and if it happens to crack, it is 
eaſily repaired by the application of freſh; which ſoon grows ſolid as before. 
But a paſte made of the ſame meal, well worked up with cold water, very 
well anſwers the end in the diſtillation of all fermented inflammable ſpirits, 
and all volatile alkaline ſalts. But, this paſte will not anſwer in the diſtilla-  - 


tion of mild acids, or acetous liquors ; becauſe it ſofteris and diſſolves there- 
vith, ſo as to let the fumes eſcape: in theſe caſes, therefore, a bladder ſteeped 
. e 7 7 0408 5 fa] PEP 2 12 VENTS . SR BIT" 5 in 
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in water, till it begins "is apts "> oY zar e an Sa lvtin 8 „ 

applied and i begins wet upon the ag Frown; ws of the diſtilling 9 be BER 
3. A luting that acquires hardneſs, is neceſſary in the diſtilla- a9" 4 af : 'Y 

tion of the foſſil acids; 48 4h code * vitriol, fſed- daſs, Sc. which kind of 24 —— 

luting, is called the philoſo hical luting; and may be prepared from the 1, 5 

calx of copperas and quick: lime; viz. by boiling the capur mortuum han 

vitriol, in ſeveral parcels of: water, till it is thoroughly waſhed from its 

ſaline 1 then dr ying the powder, and preſerving it in à cloſe veſſel, Thie 

powder is to be rubhed with an equal 5 of ſtrong quick- lie 

1 into A 10 1 the W of e beat Fs, and this 9 - 


121 


t when _ veſſels are e . ey! are 0M to ken and fy to 8 eſe 


ops! 1 ON T7 702 1 7 The beſt 52 1 
| lee | r_ this urpo IM is 1 Jy beati at potter's- POLE, 
earth and 8 ſand, with 33 into A, well -wroug ht el ſte, be will 


and x E to che vapour of Th: water, 2 its 4 e Ry i= "HO. 
| 2 5 . ſpread all over 15 1 wich the hand 188 


1 * 
* 3 


riace of the coating with hot and dry. fan- 
12 7 that the * may & et with, 2 7 ro f 
ma if any ſho the d 
chus the c . 7 0 eyed, te veſt e : 
violent fi 10 ee 
Hirn E 1 f Fear Ker i468 } 5300/36 3 


ea There i is A mittüb e e 6 7 404442 7 7 2, 6 
_ —_— of London, to anſwer the ſame inſolation or decodion, into a perfectly hits Y = | 
of ſifted- wood-aſhes, beat up balſam, and-afterwards ground upon a marble ' e 
= a x conſiſtence with the White of eggs, with freſh cervſe, till the whole is perteRly „ 
S The ſame ſervice may, fine, and become of the gonfiſtence of an 
dn a more excellent manner, be had as well unguent. This dries flow indeed; but is very 
22 es as broken china, or the like, 11 i ehe 14 
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TE now os; 4s WY laft 1 to he aa of fra; 
vate, why but without deſigning to deſcribe all thoſe required in ee | 
5 bere omitted. hich are not neceffary to our 1 Beſides, the incomparable ee 
"= bath already admirably treated'this ſubject, in a pute Roman ſtyle. Glauber” 
=_ . . likewiſe deſcribes ſome furnaces of a particular invention, for performing 
5 certain operations in a ſhort manner. 2 heſe authors, therefore, may be con- 
ſulted occaſionally; our preſent deſign being only to ſhew the conſtruction of | 
dhe furnaces required in dur own: particular courſe of operations. 
2. By furnapes, we underſtand ſuch ſtructures as are capable of dan 
On ing, reſtraining, and applying fire to vellels, herein the chemical fubjeds; 15 

. are to receive the action © 515 z whence every furnace requires, (1.) a re- 

place, wherein the fire is to be raiſed, kept up, and determined. And as 
artificial fixe muſt be fed by fewel, a chimney becomes neceſſary to diſcharge. 
the ſmoke; as alſo an aſh+pit, to admit the air; and laſtly, a door, Where 
5 | the fewel is to be thrown in. (2.) In making of furnaces, care muſt always be 
tetazken to preſerve the ſtrength of the fire, or not to waſte it in vain ; and 
# ttnzis, bydirecting iewhere fr is part icolarly ired. (3.) Th building The 
| R . op place muſt "alfo be Gs? 1 which the veſſels,” 5 in the | 
1 f . falſe s, may receive the requiſite degree of heat, for the requiſite time to 
| finiſh the operation. And hence we have the conditions or NA 
L Y ES furnaces, by 8 24 5 342 PELLET 33 IF 33 R104 £81311 80 4 
BY Conditions of 3. That therefore will be the WE Tainute in WP, which produces es the 
3 +: | the be. EL deſired effect 5 'the leaſt Expence, interruption. and inequality 1 and: this 
Va With the greateſt eaſe; To as not to require the conſtant ce of the o- 
N perator. The firſt condition will be fatisfied, if a furnace be ſo built that 
all the heart, raiſed by wad 13 1 may be applied to the ſubject without loſs; 
which is obtained by m the furnace of the moſt ſolid materials, an 1 ; 
forming its internal fies, as to determin ne che force of the fire upon t the 
. ef ned. Such a ſtrpeture Hkewiſe will . 3s much as'poſ 
ble; to eale the labout of the operator, in ſupplying Freſh fewel.- The ſeconc 
condition is anfwered, by chuſing ſuch a feel as 1 5 conſume the floweſt of 
any, yet afford the requiſite degree of heat; and this is chiefly done by ob- 
ſerving a proper rtion in the dimenſion of the fire. lace, the chimney, 
and the air- draughts: and this ng being duly obſerved, ſkilful ope- 
rators may at once ſupply their with ſuch a quantity of fewel, as will 


Several fur- 1. N 


— 


* 


= - : burn for a long time. The third condition is the moſt neceſſary of all;, . 
33 that of long preſetving the ſame degree of heat, without diminution or in- 
pi 05 _ creaſe. For we know, from N that every determinate degree of fire 
+ | produces, a ſuitable, determinate effect upon every ſubject; 3 Whilſt 4 greater, 


_ ora leſs gegree, Fenſtanaly alters the event: whence a great confufſen muſt 
| pages” in 1, us. ſometimes a greater, and ſometimes a 0 
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ration in the c 


ſame fewel may produce different d of heat. Whence, (4) 


fierceſt in froſty weather, whilſt the air is drieſt, and ſhewn by the barometer 
to be the heavieſt. (g.) The air-ventfrom the fire-place ſhouldbe principally. 
regarded; for, if this be wide, the air here diffuſes, and loſes it ſelf; or acts 

but little upon the ſubject, where its force ought to be collected. Theſe 
are the chief foundations required in the building of furnaces. And this be- 

ing premiſed, I proceed to deſcribe the ſtructure of my own little furnaces, 

42 * my courſes; being ſuch as are neceſſary for thoſe who would perform 
all the chemical operations. e e ir gr; carte bud 6 4 > 
5. I ſhall begin with my. ſimpleſt furnace; which I invented forty years The frf, o. 
ago, when I practiſed chemiſtry in no large ſtudy, where there was only one , far. 
little chimney, and where I required ſeveral furnaces at once. Make a hol- 

5 low priſm, with a ſquare baſis, of ſound dry oak, nine inches wide, and four- 5, 1e 
teen high; fix into it a ſquare piece of wainſcot, an inch thick, five inches xi” 
from the: baſis, ſo as thus to divide the furnace into two parts; the lower | 
whereof, being five inches high, ſerves for the fire-place; and the upper, 

eight inches high, is to receive the retort, or cucurbit, for diſtillation. This 
iece of wainſcot, ſerving as a partition, muſt have a round hole in the mid- 
dle, five inches over; where the round bottom of the veſſel is to reſt; Be- 
ſides this large hole in the partition, there muſt be four other round holes 
: made in it, each an inch in diameter, that the fire may riſe freely from the 
fire-placeinto the ſecond ſtory. On one. ſide of the fire · place, there muſt be 
_ door, going upon hinges, and equal in dimenſion to the whole fide, or 
nine inches broad, and five high, ſo as to open eaſily, and ſhut cloſe. The 
whole internal ſurface of this fire place mult be lined with plated iron or cop- 
per, to defend the wood from the fire. The door is to have four round 
5 made in it, each of them an inch in diameter, to admit the external 
air; and theſe holes are to be fitted with four cylindrical ſtoppers, eaſy to 
take in and out, ſo as to regulate the fire, by admitting or excluding the air. 
This door muſt be made of ſeaſoned: wood, and contrived to ſhut extreme- 
ly cloſe. In. the upper part of the furnace, the ſide above the door muſt 
have a ſquare hole cut in the middle to the top of it, four inches and a half 
over ; the inner edge of which is to be cut away, on its three W 
„ $a Tad. ö alt. 
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former. A pair of folding- doors ſhould alſo be m 
br cover of the furnace; the middle part of which doors muſt be cut into a4 
round hole, of five inches diameter, to let out the neck of the cucurbit, or 
bolt- head, uſed in digeſtion. In the laſt place, there muſt be a round, flat 


i I believe, eggs may I eee it ; thoꝰ it may be 
make Water boil, or higher: and 
and at ſmall expence, perform all kinds of digeſtions, and diſtillations of a- 


0 a grate be fixed in this cylinder, ſo that the 7 Ling ſurface thereof, being 
rall 


- 


*** ..- halfthethickneſs of the board, or to the breadth of half an inch; and to thi: 
internal ſloping ſurface about this hole, a plate of wood muſt be ſo fitted, as 
to make a Joint; this being of uſe to ſhut the ſide of the furnace cloſe, when 


we deſign to diſtil, digeſt, or exhale, in a cucurbit, phial, or evaporating 
glaſs; whereas the plate of wood being taken away, fits the furnace for di- 


* 


ſtillation by the retort. There muſt alſo be another ſimilar plate of wood, 


with a hole in the middle, two inches and a half over, ſo as to let the neck 
of a retort paſs through it, when fitted into the 1 hole, inſtead of the 
, to ſerve as the flat top 


piece of wood, ſix inches in diameter, to cover this upper orifice, when the 
t is uſed for diſtilling by the retort. x rt ings ci | 


4 


DEE e ee SU EAST 04 
6. In order 0 work this furnace, we muſt be provided of a ſquare, flat- 
bottom' d earthen pan, ſtanding upon three feet, about half an inch high; 
the height of the pan being, from the bottom of the furnace to its up- 


per rim, three inches and a half: at the bottom of this pan, a little ſifted 

aſhes muſt be lightly ſprinkled, a quarter of an inch thick; then an ignited 

coal of Duich turf, firſt burnt till it yields no more ſmoke, is to be laid upon 
ur 


this bed of aſhes, and covered by ſifting more of the ſame aſhes lightly u 


it; whereby an equable, moderate heat may be kept up for near twenty 
baours. The leſs aſhes the burning coal is covered with, the more heat it 
pields, but the ſooner it expires. This furnace works without yielding any 


ſmoke, or diſagreeable ſmell; and affords fo ee ee à heat, that, 
iſed high enough to 
conſequently: will commodiouſly, ſafely, 


| e and | hg liquors, volatile alkaline ſalts, and volatile aromatic 


ſalts, or tinctures, exhalations, Cc. I have even diſtilled Glauber's ſpirit © 
of nitre, and ſpirit of ſalt ; in this furnace; which is therefore a fit furnace 
for ſtudents. BL) SLE CBA RL ee winder, eto an bad Sui att, 

7. If a furnace be required, capable of giving a ſtronger heat, ſo as to di- 
ſtil in ſand, I judge the beſt contrivance for a ſtudent in the art, is the fol- 
lowing: and as portable furnaces are the moſt commodious, on account of 


7 
7 


leaving the chimney of the laboratory free; I ſhall here deſcribe one of the 


Dortable kind. Let a hollow cylinder be made of thin iron plate, ſeventeen 
inches in diameter, and nineteen inches high, the lower end to be cloſed, and 
the upper end open; let the bottom be ſupported with three iron feet, twelve 
inches long, and let the iron- bottom be covered on the inſide with a copper- 
plate, left the ſalt in the aſhes ſnould otherwiſe ſoon corrode the iron. Let 


— 


el to the baſe of the cylinder, may riſe four inches above it. Let the 


| grace be furrounded with a flat ring of plated iron, three inches and a 


If broad. Let the bars of the grate be flat, half an inch wide, and ſet © 


at the diſtance of an inch from each other. This iron rim of the grate muſt 
72 1 * | 23 © ate = 


25 


„ The Theory of CunMisTRy, © 

reſt upon three iron pins, ſticking qut on the inſide of the furnace, to fix 
the grate. Let the aſh - place be fitted with an iron- door, four inches high, 

and ſix inches wide, to move upon hinges, and ſhut exactly cloſe. At he 
height of three inches from the upper ſurface of the grate, let the bottom of 
the fire · place begin; and make the whole ſix inches wide, and four inches and 
a half high. Next, deſeribe an ellipſis, with the diſtance of fifteen inches 
between the foci, and a perpendicular of five inches, from the focus to tje 


circumference and make a wooden model of half ſuch an ellipſis, cut off at Bets 


the foci. This model is to ſerve as a core, in forming the cavity of the fur- 
nace, by en. fine brick - work, in correſpondence to the figure made ß 
revolving ſuch a model about its axis; and thus leaving but little ſpace be: 
tween the joinings, to be exactly filled up with mortar. - But before this is 
done, let a ſtopper be made for the fire- , of the ſame iron plate, and 
of the ſame cylindrical ſurface, and inte ſubſtance, as the furnace it ſelf; _ 
the outer rim of this ſtopper [ſhould over-ſpread the opening of the fire- 
place, an inch every way; whilſt the internal ſurface exactly coincides with 
the internal ' ſurface of the furnace, when the ſtopper is applied. The top 
of the cylindrical part of the furnace muſt be cut into a hollow, three 
inches wide, and two deep, on the ſame ſide: with the door, in order com- 
modiouſly to receive the neck of the retort, in diſtillation. Laſtly, an iron 
pot muſt be fitted into the upper opening of the furnace, and fixed ſo cloſe 
and ſtrong, with brick and mortar, that the work may neither crack, nor let . 
the fire eſcape -but, near the upper rim of this pot, there muſt be left inthe 
_ brick-work, four vent-holes, made in the form of creſcents, an inch over in EL 
their wideſt part, and two inches in their curvature, to diſcharge the — EE 
and make a draught of air to animate the fire occaſionally.” And thus youwill 
have a furnace fit for diſtilling by the cucurbit, retort, or bolt-head z and 
being portable, it will alſo ſerve for many other operations. N . 


— 


* 


8. The third furnace, which no laboratory can be without, is a Balneum The third = —-__ 


Marie, made like the two former; excepting, that the diſtance from the ſur-/*** * 
face of the grate, to the bottom of the cylindrical.copper-veſlel, is only eight 3% plate XV. 
inches. But the copper-veſlel-ir- ſelf, to be uſed for the balneum, and faſten 
ed in brick-work at rhe top of the furnace, is twelve inches deep 3 and in its 
upper part has an horizontal rim, an inch wide, whereby it hangs, and is  _ 
ſupported 5 the furnace: and, above this flat rim, riſes a perpendicular 
edge, an inch high. To this furnace belongs another veſſel, capablꝭ of e mu-. 
tring the former, without touching the ſides and bottom thereof by an inch; 
and riſing five inches above the breaſt of the furnace. This veſſel has a rim 
fixed on its outſide, eleven inches from the bottom; which rim turns a little 
downwards, where it is broad enough to cover the mouth of the other veſ- 
ſel, ſo as to cloſe it by wrapping over it. On one fide of this broad rim of 


the ſecond veſſel, there is a pipe, thro' which water may be ſupplied to tze 85 4 : 


_ firſt veſſel. The neck of this ſecond veſſel is fitted to receive a ſtill-head,. 

. whoſe pipe entering a pewter- worm, paſſing through a-worm-tub, makes a 
L er apparatus for diſtilling in bᷣalneo Marie : and thus likewiſe alcohol may” 
be iſtilled; by uſing the particular tall head above deſcribed, for the . 
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Ih)öe firſt of theſe two veſſels may likewiſe be turned into; a ſtill, by clap- 
V ping dn an alembic head, and working with a worm, and 'its' refrigeratory; _ 


Fourth LY 9. A fourth furnace is alſo required in a laboratory, to raiſe a ſtrong fire 
ace, {pt of the melting of bodies not eaſily fuſed: the beſt furnace for which pur · 


1 high, upon this baſis, and over that fix in a grate, conſiſting of iron- bars 
1 — near an inch thick, and ſet at about an inch diſtance from each other. Let 
the bottom of the grate, and the aſh-hole, be of a circular figure, twelve 
| inches in diameter, and build up the cylinder ſix inches above the grate 
5 then raiſe upon it a parabolic cone with an axis of eight inches and its lower 
+ 2+. + ordinate of ſixy whence, the /atus reZum will be four inches and a half, and 
© my — *.--. the- focus one inch and an eighth of an inch from the verzex. + Over this 
5 paarabolic cone of ſix inches, build a cylindrical chimney of three inches dia - 


+ meter, and two feet high. In the front of the fire- place, two inches above 
the grate, make a door five inches wide and ſix high, and arch it at top 
255 with the arc of a circle twelve inches in diameter. At the height of an 


EL © inch above the arch of the door, make a conical hole in the furnace, two 
inches wide on the outſide, that the operator may look downwards into 
the fire, when any thing is — and let e be exactly fitted to 
this opening. The furnace muſt be built with good brick and terras, and 
have its ſides five inches thick; the internal ſurface thereof being laid ſmooth 
woith cement: and thus, when once heated, it will raiſe a moſt violent fire, 
eee. ſpecially in its middle and upper part, as ro appears from geometry. 
3 The iron-door muſt be made to ſhut very cloſe, by being received into a 


Eta is dig NG 


wy toy 


niche left for the purpoſe, in the ſide of the furnace; and the bottom of the 
„iA hole ſhould be laid with an iron- plate, to ſecure matters that may happen 
g 1 3 44 70 fall through. 55 INIT „ ; ** „C ↄ 2 5 5 5 FEB 8 
The ffthfur- 10. A chemical laboratory muſt alſo neceſſarily have a particular furnace 
nac. for diſtilling the mineral acids, as thoſe of ſea-ſalr, nitre, alum, vitriol, &c. 
See plate: After ſeveral trials, I judge the following fitteſt for the purpoſe. |. Upon the 
Ny. pavement of the laboratory, under the chimney, build up a parallelopiped = 
* ** * twenty inches broad in front, and thirty-eight inches long; let the cavity 
de twelve inches wide in front, and twenty-two inches long, which gives 
the thickneſs of the wall; let the parallelopiped be raiſed eleven inches high; 
make a door- way in the middle of the front, riſing eleven inches from the 
ground and four inches wide, leaving an indenture on the front ofthe furnace 
do receive an iron- door, and let it in cloſe occaſionally. This part of the 
apparatus regards the aſh-hole, and air- vent of the furnace. Inſtead of a 
5 gerate, here ule priſmatic iron- bars, an inch wide and fourteen inches long; 
pPlacing them an inch aſunder, parallel with the breadth of the aſh-hole. . 
4 Now deſcribe an ellipſis in the upper cavity, upon this parallelopiped, 


* 8 
* * V 
#7 


4 


with the foci twenty-two inches aſunder, and the tranſverſe diameter oftwelye 
| inches; whence, the breadth of the fire-place, will, at both ends, be about 
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ten inches. Next let there be a cavity formed, of this elliptical figure, fous = 
inches and a half deep on the inſide; and complete the external part” inas * © 
parallelopiped form. In the front-wall, immediately over the aſh-hole, © 
make a door-way to the fire-place, ſeven inches wide, and nine inches high; 
and let the bottom edge of this door-way lope an inch and a half down-  _ 
Wards, that it may be exactly fitted with an iron-door : let the lower line 7 N 
of the door be three inches above the upper line of the aſh-hole. In the 
other longer fide, there muſt be an arched opening, with its lower limit riling i 
ten inches above the grate, and being twenty inches long, and twelve inches 
high; and the elliptical arch, with its foci twenty inches aſunder, and its 
tranſverſe diameter twenty-four, This opening is for the diſtilling veſſels 
do be put in, and taken out at. On the internal ſide, oppoſite to this open- 
: ing, at the Height of nine inches above the grate, a ledge, of an inch and a 
haalf, muſt be left, to ſupport the veſſels employed in the diſtillation; ang 9 5 
in the middle of the upper part of this wall, there mult be a ſquare hole, _ 
three inches wide, and two inches highs fog fe chimney. The upper ellip- 
tical arch muſt next be made; whoſe vertex: is to riſe twenty-one inches a- 
bove the grate; the axis of the ellipſis my Apts inches, and the tranſverſe: 
diameter ten. Let ſuch an arch therefore be ſtruck, by revolving ſuch an 
_ellipſis ee ; reaching ſixteen inches from the grate.» When this 
furnace is uſed for diſtillation, two cylindrical, earthen long-necks,*twelve e 
inches high, and nine wide, having cylindrical necks five inches long, and 
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three inches and a half in diameter, are to be placed horizontally, and pa- 
rallel to each other; ſo that their bottoms. may reſt upon the ledge in the © 
© oppoſite wall; whilſt their mouths lie parallel to the opening they are put 
in at; which opening is now to be perfectly cloſed up with brick and mor- - "HL 0 
tar, leaving the necks of the veſſels ſticking out, whereto carthen pipes „ 
being applied, and their other ends fixed into receivers, the operation ma, | 1 
de thus begun. This furnace will raiſe a ſurprizing degree of heat; being, j -... +... 
at the ſame time ſafe and eaſy to manage. It likewiſe directs all the forcge = nb 
of the fire upon the ſubject to be diſtilled; and may eaſily be regulated by . 3 =_ 
means of the aſh hole... co 86 XY s | 1 
11. The furnace for aſſaying is ſo well deſcribed by Ercker and Agricola, Other furn. 
that we need not mention it here; and the common ſtill; with its worm, and "yr here necd. _ 
wortm-tub, is tod well known to be inſiſted upon. So. that here, at length, 45 85 
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we finiſh the ſecond part of our undertaking. 
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e preparing the Natural and Artificial Bodies ſor the Uſes of Life, both 
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E Philoophical Works TY << Es Ree Bok, 3 „ methodized © 
and dif] under the General, Heads of 1 2 Pneumatics, Ware . 
Binary, Chemiſtry, and Medicine. The whole iVuſtrated with Notes, containing the Im- 

ovements made in the ſeveral Parts of Natural and Es E: oo ae his 6. 2 
| Fa Three Volumes. The Second Edition corrected: 5 
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+ is The Philoſophical Works of on 1 Baron 'of 1 J cht * 2 95 1 5 5 25 
and Lord High Chancellor. ef . - methodized and made Enghb from.” 5 
Aa IT 55 to N al is obſcure, and ſhew how 7 the ſeveral Pl 
ut ax or the Advancement dann of Knowledge, have been executed to the pre 
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. ” tix. A new practice of Phyfie, wk the- various Diete Aiden 160 the Lame als 
e deſcribed ; their Cauſes afigned, their Diagnoſtics and Pr x 


ics enumerated, / and "the. 
gimen proper in each delivered; with, a competent Number of Medicines for any tug os. 
Symptom thereof, preſcribed after the manner of the moſt eminent Phyſicians ami 
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IV: New Experiments ad Obstet upon Minna Hen feeling chair farther Us, 0 
for the Preſervation of Health and the Cure of Diſeaſes. Dr. Badges He offman, Counſellor. - 4 
and Phyfician to the of Pruſſia, and Fellow of the Royal W Extracted from * „ 
ſeveral Eſſays upon this Subj s and uftrated with Notes. EE 


V. Three Eſſays in Artificial Philoſophy or Univerſal Chemitry, how, 5 * . 
"1, An Eſſay for the farther Application und Advancement of Chemiſtry in En Lond... „„ 
2d, An Eſſay for the Improvement nen in the gn of the Malt-Stiller, Re&i Aber, B 2 
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vi. Philoſophical Priviples of Univerſal Chemiſtry, or- the Foundation of a nel Man- 9 4 
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in the ſmaller Way of Experiment and the larger Way of Buſineſs s deſigned as i wa N 

duction w the Knowledge and Frack of Arge Philoſophy, or Genuine pode js __ 4 

Branches. Drawn Feneaſe of Dr. George Erneft Stall. e ,, oe 
VII. Chemical Lectures publickly read at Londer, in the Year 1731 "ey 1732, 3 * A a 
e e in 1733 ; forthe Improvement of Arts, Trades, and Natural Philoſophy, = 2 


/ = All the above, Books publifuey by PETA SHAW, * D. | ” . | | | 


N 2. 


Shag 


* * 5 1 5 8 135 N 7 


unf. ' Chemical Lectures: F are 5 
to their true Principles and the Laws of Nature. Read in the Mu ſeum at Oxford, 1704. „ 
2 Fobn Friend, M. D. Student of Chrift-Church, and Frpfeftor of Chemiſtry. To which is - 

„An A ppendix, containing the Account given of this Book in the Lipfc A 8 — 
a the Autor Remarks thereon... The Second Edi non”. _- „ 
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